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the Owens-Corning Fiberglas Product Testing Laboratories, the Instron performs 
strength test Fiberglas Prefabricated Duct highly efficient air-conditioning 
air transfer product) compare its crushing strength with that old-type metal ducts, 


How Owens-Corning Fiberglas uses the Instron Tester 


Owens-Corning Fiberglas Corporation utilizes the Instron for testing problems ranging from 


the tensile strength single glass fiber microns diameter) the compressive strength 


structural type insulating boards requiring several thousand pounds loading force. 
Instron’s record performance leading laboratories like this your best assurance that 
whatever your field, your materials testing problem this most modern physical test 
equipment can help you solve better and more efficiently. 
Discover for yourself how much more the electronically controlled Instron can you 


all types materials. Write for the complete facts booklet today. 


ILLUSTRATED: TABLE MODEL. 
The Instron comes various models 
and sizes, suit the widest appli- ENGINEERING CORPORATION 


cations for tests under all sorts 
environmental conditions, with 
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full scale load ranges from grams 
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The Visicorder has charted the orbit Sputnik 
‘3 
Model 906 Honeywell Visicorder Oscillograph 
wrote this record the signals from Sputnik 
for the Department Electrical Engineering 
the University Illinois Urbana. The marginal 
notes are those Edgar Hayden, the research 
associate who took the record. 
Interferometer-type antenna systems dipole 
elements wavelength above ground spaced sev- The Honeywell Visicorder the first high- 
eral wavelengths along north-south baseline) frequency, high-sensitivity recording oscillo- 
received the two signals for communications-type graph. laboratories and the field everywhere, 
radio receivers. The beat oscillators generated instantly-readable Visicorder records are pointing 
audio output signals, semi-conductor bridge cir- the way new advances product design, 
rectified them, and the d-c output, filtered rocketry, computing, control, any 
R-C network with time constant about field where high speed variables are under study. 
-003 seconds, was used drive the Visicorder record high frequency variables—and monitor 
galvanometers directly. them they are recorded—use the Visicorder Os- 
The Visicorder, teamed with the interferometer cillograph. Call your nearest Minneapolis Honey- 


antenna, quickly established record the orbit well Industrial Sales Office for demonstration. 
Sputnik 


Honeywell 


Minneapolis Honeywell Regulator Co., Heiland Division, 5200 Evans Ave., Denver 22, Colo. Data: Write for Visicorder Bulletin 
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January 1958 


| | | 
fi 
ay 


Facts you should know about 


KIMAX and KG-33 “hard glass” 


durability KIMAX—interworkable with existing 


new laboratory glassware made tough, hard KG-33 glass" glassware com- 
borosilicate glass, offers highest standards thermal pletely interworkable with your present “hard glass” 
and mechanical shock resistance has great resistance apparatus because has the same coefficient expan- 
against chemical attack. sion. Therefore, will not obsolete your present stock. 


Physical Properties KG-33 “hard glass” 


Strain Point 

KIMAX Annealing Point 

and modity 
Linear Coefficient Expansion (from 300°C), per 


Density 


Refractive Index—Sodium line) 
using simple glasswork- 
ing techniques, KIMAX 
offers ease repairing and 
modification suit your 
special requirements. Thermal Conductivity (in cals. per cm. cube per 1°C) 


Visible Light Transmission, thickness 


Specific Heat (in per deg.) 


25 to 175°C) 


For full information about Kimble’s new KIMAX boro- 
silicate glassware line, write Kimble Glass Company, 


subsidiary Owens-Illinois, Dept. AB-1, Toledo Ohio. 


KIMBLE LABORATORY GLASSWARE WENS OIS 


PRODUCT GENERAL OFFICES TOLEDO OHIO 
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TESTING CO, 
SHO}? 


trained staff, cot stant 
and testing 


U.S. TESTING 


LABORATORIES 


MAKE THEM MORE EFFICIENT...BECAUSE 
USE THEM, TOO! 


leading functioning laboratory man- 
ufacturing instruments, are able 
harness the talents the laboratory tech- 
nician and the instrument technician. 
Result: the instruments are conventional 
operation, simple calibrate, easy 
maintain. They are sensitive, stable, and, 
most cases, applicable multi-purpose 
testing requirements. And all are, 
course, pre-tested practical performance 
problems our own laboratories before 


they are put the market. 


Our instrument service four-fold: 
design and manufacture new instru- 
ments for firms, trade associations, scien- 
tific societies, and governmental agencies; 
modify existing instruments meet 
ments from existing designs; operate 
new instruments where impartial labora- 
tory reports are essential. 

sure write for our informative 
Instrument Service Bulletins, mailed free 


regular intervals. 


The Universal Pendulum Impact Tester 
with interchangeable striking heads and 
weights broadly applicable tests 
on poper, plastics, textiles, rubber, etc., 
foams and solid shapes. 


UNITED STATES TESTING COMPANY, INC. 


Established 1880 


1260 PARK AVENUE, HOBOKEN, NEW JERSEY 


Appearing January, 1958 
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ASTM research So- 
ciety. Indeed has been said that 
virtually all the work that goes 
research, the final result which 
standard. well recognized that 
adequate specifications cannot writ- 
ten pulling figures out the air, 
speak. The specification levels 
soundly based depend upon ex- 
haustive and careful research both 
into the properties materials and 
their evaluation, well inves- 
tigation into the application the 
materials for which the specifications 
apply. 

While these investigations are not 
always called research and definition 
research will not attempted here, 
evident from any comprehensive 
review work ASTM that research, 
considered broadly, the keynote 
for most the activities. Evidence 
the Society’s many contributions 
research and the promotion 
knowledge engineering materials 
may found the expanding list 
ASTM publications derived from sym- 
posia and technical sessions the 
Annual Meetings and other national 
meetings, including Committee Week, 
well the numerous technical ses- 
sions and symposia sponsored indi- 
vidual technical committees 
meetings. 


1957 Committee Week and 


During Committee Week, Committee 
C-16 Thermal Insulation, sponsored 
symposium comprising four papers 
covering various methods for evaluat- 
ing thermal conductivity, and one 
the effect moisture thermal con- 
ductivity. Other papers covered testing 
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lated stainless steels. The papers 
this symposium have been published. 

the Annual Meeting, technical 
Symposia, and memorial lec- 
tures covered industrial water, high- 
temperature alloys, soils, large fatigue 
machines, concrete, gases metals, 
analysis for trace elements, dissolved 
oxygen water, and radiation effects 
symposium, jointly sponsored the 
second series symposia this 
which are being continued 
annually under the joint sponsorship. 

During 1957 many the 200 papers 
from the Second Pacific Area National 
Meeting September, 1956, have 
been published. These papers add 
those from the regular meetings 
the Society. The success the Pacific 
Area Meeting led the decision 
hold national meeting the West 
Coast every third vear. The next one 
scheduled for the fall 1959 
San Francisco. 

evident from attending these 
symposia and technical sessions and 
from reading the papers the Pro- 
Technical Publications, 
research the backbone the So- 
ciety’s work, Without this 
considered research background, 
adequate tests specifications could 
written. 


Research technical 
committees 


While some committees 
present their more formal 
programs the Annual Meeting and 
other National Meetings the So- 
ciety, other committees sponsor tech- 
nical sessions committee meetings. 
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Often these technical sessions are in- 
formal, the papers may not pub- 
lished and there little pub- 
concerning the events. During 
number committees sponsored 
this type program and few re- 
marks relating many them follow: 
Committee B-5 Copper and Cop- 
per Cast and 
some time has sponsored technical 
session each meeting, usually with 
one paper covering some aspect the 
committee’s work. session 
included paper ‘Mechanical and 
87.5 per cent Strip,” 
Trout Scoville Manufacturing Co. 
which appears page this issue. 


Metallic Coatings often holds technical 
sessions its meetings. During Com- 
mittee Week highlight their meeting 
was paper “Chromate Films 
Electrodeposited Zinc,” 
Katz, and Proctor the Bureau 
Ships. Color slides were shown in- 
the appearance panels 
after various periods exposure aboard 
ship. 


Committee C-21 Ceramic White- 
wares, through its newly organized 
nuclear applications, 
assisted the arrangements for 
posium nuclear ceramics held 
the fall meeting the American Ce- 
ramic Society. 


Committee D-14 Adhesives usually 
has its meetings technical session 
with two three papers related 
research adhesives. Recent topics 
included discussion of such subjects 
orientation organic molecules 
this affects adhesion, and factors con- 
hesives. 
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Atmospheric Sampling and Analysis, 
least one its meetings during the 
year, through various individuals 
the committee, cooperates with the 
American Society technical 
atmospheric analysis. 


Similarly, Committee D-23 Cellu- 
lose, which usually meets conjunction 
with the American Chemical Society, 
contributes research symposia spon- 
sored that Society. 


regular policy that each meeting 
one the subcommittee chairmen 
present technical paper covering the 
work the subcommittee and some 
its research problems. The chairmen 
present these papers turn that all 
subjects are covered. 
these papers are informal, some are 
later submitted for publication 
the Society. 


Committee C-7 Lime interested 
the research program MIT 
the soundness lime, and_ periodic 
reports this subject are presented 
the committee Professor Voss 


Committee C-12 Mortars has 
planning such session brick masonry 
the February meeting this year. 


Committee C-19 Structural Sand- 
wich Constructions regularly sponsors 
technical session each meeting, 
usually the evening, which one 
two papers are presented. 
recent session there were talks covering 
adhesives and the use sandwich 
constructions the Convair 


Committee Soils regularly 
Meeting. joint with 
the Mexican Sociedad Mecanica 
Suelos was held December, 
Mexico City. 


Committee D-9 Electrical In- 
sulating Materials each meeting 
sponsors symposium related the 
work the committee. number 
such symposia insulating oils have 
been held and these have been published 
the Society. Recently the com- 
mittee has sponsored symposia con- 
cerned with corona testing and with 
the application statistics insula- 
tion problems. 


Committee D-20 Plastics regu- 
larly sponsors technical sessions its 
meeting which papers are presented 


covering research related the work 
the committee. Recent topics in- 
clude application statistics 
testing and rheological 
measurements thermoplastics. 


Committee Paints sponsors 
technical session each committee 
cluded the testing floor varnishes 
and exposure testing. 


Committee D-11 Rubber sponsors 
technical session each meeting, 
presenting recently papers dimen- 
flexing apparatus for 
and the use statistics for handling 
evaluation data, 


Committee D-2 Petroleum Prod- 
ucts may have many three 
separate symposia conjunction with 
committee meeting. recent meet- 
ings symposia were held covering vis- 
cosity classifications and composition 
petroleum. 


Committee D-13 Textiles, holds 
papers session alternate meetings. 
Subjects discussed recent meetings 
included the vibroscope 
linear density and the use standards 
consumers and test methods for 
consumer products. Annually the com- 
mittee sponsors the presentation the 
Harold DeWitt Smith Award for out- 
standing research the textile field. 
The recipient the time the award 
search. 


New projects 


Any review the 
naturally include some mention new 
areas for research and standardization. 
new committee has been approved 
and the organization effected covering 
the field sorptive mineral materials 
(Committee 

new flexible barrier 
materials process organization. 

conference has recommended the 
genated organic solvents 
mixtures, particularly they apply 
solvent cleaning operations both for dip 
cleaning and vapor degreasing. 

Advisory Committee Industrial 
Chemicals has been organized with the 
objective guiding the work 


any committee expansion 


the field industrial chemicals. Items 
currently under consideration 
committee include investigation new 
standardization projects such fields 
mineral acids and industrial alcohols. 
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The advisory committee also study- 
ing the feasibility recommending 
the establishment broad 
committee covering general problems 
industrial chemicals. 


The Society continues efforts 
toward the establishment suitable 
standards for application materials 
nuclear installations either where the ef- 
fects radiation are important where 
some other property the material 
has bearing the application. The 
effects radiation must evaluated, 
but before exposure methods 
can written necessary stand- 
ardize dosimetry, that is, the measure- 
ment the amount radiation 
which specimens are 
lems dosimetry are complicated 
the fact that there are number 
different kinds radiation—beta rays, 
gamma rays, neutrons, and 
mixtures these. Two groups are 
actively working the problem 
Radioisotopes and Radiation Effects, 
which has the responsibility for the 
society-wide problems, and the other 
joint subcommittee Committees 
D-9 and D-20 where the emphasis 
primarily the effect radiation 
organic materials. The work 
these two groups being coordinated. 


Technical programs the 


1957 has seen increase interest 
district activities and, particularly, 
the sponsoring, often jointly with other 
societies, technical programs the 
district meetings. Technical programs 
are usually the form talks 
technical subjects experts 
field. Some the subjects covered 
District Meetings during were 
strength testing brittle state ma- 
terials, transistors, industrial water, 
the science engineering materials. 
economic evolution versus 
search, and energy. During 
1957 more than half the district 


National and international 
cooperation... 


During the the Society continued 
its extensive participation co- 
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ordination standards through the 
activities the American Standards 
Assn. Many the ASTM committees 
are represented Sectional Committees 
the About one-third all 
the standards approved American 
Standards are those developed 
ASTM. 

tinued active participation with com- 
mittees the International Organiza- 
for Standardization, providing 
the American Groups the ISO under 
the auspices the American Standards 
Assn., the member the 

Friendly cooperation with 
gineers Mexico was evident the 
Soils and the Mexican Society 
Soil Mechanics held Mexico 
City. full report these meetings 
page 21.) 

Headquarters was host during 1957 
number visitors from abroad 
who wanted learn more about 
practice engineering, and 
standards related engineering ma- 
terials. These groups included Euro- 
pean Productivity Mission 


Metals 


With the present emphasis heavy 
construction connection with the 
highway program and such large proj- 
ects the St. Lawrence Seaway, 
fitting that during 1957 
specifications were issued covering wire 
strand for prestressed 416) 
and special large-size 
icant completed project was the inclu- 
sion specification 120 section 
covering steels made the new basic 


oxygen process. Similar additions are 
preparation covering this 
steel for concrete reinforcement, struc- 
tural steel, and other steel products. 

The steel committee has completed 


tion covering flange and firebox quality 
steel sheets 414) after six 
inally requested the Boiler and Pres- 
sure Vessel Committee ASME, but 
sampling mechanical 
properties were such that one time 
the project was abandoned. 

Sometimes emergency, solve 
problems materials shortages, 
substitute material specified. 
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countries, which visited Headquarters 
November; the Philippine Industry 
Standardization Study Team eight 
members which visited Headquarters 
October; the executives Japanese 
steelmaking firms 
from the Taiwan Cement Corp. visited 
March and April. Also, represen- 
tatives from the Federal Commission 
for Standardization for Yugoslavia, 
visited Headquarters October. 

sonal interests ASTM the part 
technical people from abroad, there 
also were large number inquiries 
about ASTM standards 
tions handled the Headquarters staff. 
Not only are there members the 
Society throughout the world, evi- 
denced the geographic listing the 
Year Book, but there are many com- 
panies and organizations from abroad, 
not members the who pur- 
chase the Society’s publications and 
write for information. 

There doubt that these inter- 
national activities of the Society add 
materially the assistance 
country many the underdeveloped 
areas throughout the world. 


period use found that the 
alternate materials are 
the intended use and continue 
steels 421), developed during the 
Korean war. has been proved since 
that the material was quite adequate 
and has now become for 
standard steels for industry. 

requirements for materials 
struction and the request the 
Chemical Industry Advisory Board, 
advisory the American Standards 
Assn., there has been developed new 
specification covering welded large out- 
side diameter, light wall austenitic 
corrosive 
409). specification will 
special value the chemical industry 
applications requiring the high cor- 
rosion resistance and thermal stability 
this material. 

The special properties wrought 
iron fabricated into welded pipe are 
covered new specification for this 
material developed during 1957 419). 

Turning nonferrous metals, one 
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the large potential uses for aluminum 
electrical conductors. meet 
this need new specification has been 
developed for 
num 314). Another similar speci- 
fication was prepared covering alu- 
minum alloy bus bars 317). 

The use these 
supplement the limited 
copper the continuing expansion 
power transmission and other con- 
ductor needs. 

nickel has been circulated for review 
deposited Metallic 
vidual chapters concerning properties, 
production, and testing electroless 
nickel had been prepared members 
the committee. Plans are publish 
the monograph 1958. 


Nuclear program spurs rare metals 
specifications 

Surveys have indicated that there 
are industry needs 
covering beryllium, 
ium, tantalum, thallium, thorium, ura- 
nium, zirconium, and hafnium. Under 
active development 
for beryllium, zirconium, hafnium, and 
lithium. Development specifications 
for the others will taken needed. 


Metallography 

the metallographic examination 
metals, problems arise the reporting 
results because conflicting nomen- 
clature designate phases. 
contribution toward improving this 
situation, Beck the University 
Illinois presented paper the 
1957 Annual Meeting which 
number suggested improvements 
were made. This paper which ap- 
peared the December 1957 
being reprinted and given wide dis- 
tribution solicit comments toward 
establishment improved nomencla- 
ture for metallography. 


Nondestructive testing 

One the very useful techniques for 
the 
use ultrasonics. However, order 
that ultrasonic 
establish methods 
the sensitivity ultrasonic test equip- 
ment. Progress has been reported 
the use standardizing scheme based 
the use steel balls immersed 
liquid, 
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special feature the non- 
destructive testing was the Symposium 
Non-Destructive Tests the Nuclear 
Energy Field, held April. 
The symposium was jointly sponsored 
the American Institute Chemical 
Engineers, the American Nuclear So- 
ciety, the Society for Nondestructive 
Testing, the Atomic Industrial Forum, 
and ASTM. con- 
sisting some papers with discus- 
sion, are being published ASTM 
Special Technical Publication. 


Fatigue 


The problems evaluating the re- 
sistance various materials failure 
cyclic stress—have been under intensive 
investigation ASTM for long time. 
Much the experimental 
ported the literature based tests 
small specimens. The question 
whether these data apply predicting 
fatigue strength large specimens re- 
basis for further consideration this 
difficult subject, symposium large 
fatigue testing machines their 
results was held the Annual Meeting. 

Another useful contribution the 
Society the fatigue field was the 
publication 1957 references 
fatigue covering the 
Some 350 references are included 
this publication 

Also published during the year was 
the Symposium Fatigue Aircraft 
Struccures 203), which was pre- 
sented the West Coast Meeting 
1956. 

Because the difficulty analyzing 
fatigue data there has been under de- 
velopment for some time Guide for 
Fatigue Testing and Statistical Analysis 
Fatigue Data.” tentative draft 
this publication being considered 
the committee for possible publica- 
tion the Society the near future. 


Corrosion 


The Advisory Committee Corrosion 
continues supervise the atmospheric 
exposure test sites various parts 
the country. Participating the spe- 
cial test program are number ASTM 
committees, mostly the metals field. 
The following summary activities 
several ASTM committees including 
both exposure programs and laboratory 
investigations. 


and Steel preparing number 


specimens flat, bent, and round 
shapes coated carbon steel, low-alloy 
steels, and nodular iron. 
mens which are coated with hot-dip 
aluminum alloy, electrodeposited 
zinc, and sprayed aluminum will 
exposed Newark, J., and Kure 
Beach, 

Data the atmospheric exposures 
wire and wire products progress 
for vears eleven test sites were 
reported the 1957 Annual Report 
Committee A-5. Data from the 
year inspection hardware exposed 
State College, Pa., were also included. 


Committee A-7 Malleable-Lron 
Castings assembling specimens 
malleable iron, pearlitic malleable iron, 
and nodular iron, together with three 
sites. This investigation expected 
provide some reliable information 
the corrosion rates and 
pearlitic iron. 


Iron-Chromium-Nickel, 
Alloys plans expose large number 
stainless steel specimens three test 
sites. Specimens will include tubing, 
sheets, and coiled springs, both arc and 
spot welded. The test program 
planned obtain comparative data 
the performance commercially pro- 
duced flat rolled products 
atmospheric 


Committee B-3 Corrosion Non- 
Ferrous Metals and Alloys undertak- 
ing large program expose several 
locations specimens each 
different alloys. The 
also preparing couples magnesium 
with variety other metals, for ex- 
posure three test sites, gain in- 
formation corrosion rates most 
the commercial non-ferrous alloys. 


Metallic Coatings has 
posure large number chromate- 
treated chromium plated panels 
three different locations. 
tained are expected provide definite 
information 
afforded chromate treatment. The 
committee also has progress number 
other exposures copper-nickel- 
chromium and nickel-chromium panels, 
well chromium-plated items which 
are being examined periodically. 


1955, Committee C-19 Struc- 
tural Sandwich Constructions initiated 
exposure number sandwich 
panels State College, Pa., and Kure 
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removed for examination 1957 and 
new series specimens was placed 
mens from this group will removed 
annually for inspection, 


Committee D-15 Engine 
freezes has long been concerned with the 
engine antifreezes. The committee has 
designed special mechanical bench 
equipment corrosion test designed 
provide results useful indicating the 
relative corrosiveness the antifreeze 
engine. Twenty these units, 
including special reservoir equivalent 
size and material engine block, 
are now for the 
first interlaboratory test program for 
evaluating antifreeze corrosivity. 


Committee D-10 Shipping Con- 
tainers concerned with the corrosive 
staining and tarnishing characteristics 
cushioning materials when contact 
with packaged articles, and devising 
cent for period days. 


ALCA-ASTM Joint Committee 
evaluate the corrosive effect leather 
contact with metal. 


Committee D-20 Plastics also 
devising similar test for 


Effect temperatures 


The ASTM-ASME Joint Committee 
Properties Metals continued its active 
useful compilations data relating 
the properties 
metals. Following are reports several 
projects completed progress: 

Project DP-5. Survey Reiaxation 
Data.—This project. was completed 
1957 with the publication 
tion Properties Steels and Super 
Strength Alloys Tempera- 
STP 187 (1956). 

Project Survey Medium- 
Carbon, High-Chromium and Plain Car- 
bon the project 
has been completed with the publica- 
tion “Elevated Prop- 
erties Carbon Steels,” 180 
(1955), and “Elevated Temperature 
Properties Wrought Medium-Carbon 
Alloy Steels,” 199 (1957). 
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Project Survey Strength 
Weldments.—Final manuscript cover- 
ing the evaluation some 200 data 
sheets has been submitted for publica- 
tion. scheduled for publication 
January, 1958 226. 

Project DP-12. Survey Test Fa- 
results this survey 
are complete and available mimeo- 
graph form. 

Elevated 
Cast work being carried 
out the Southern Research Inst., 
and final report will presented 
the ASTM Annual Meeting June, 

will provide calibration specimens for 
creep-rupture testing. The National 
Bureau Standards will act dis- 
tributing agent. 


Testing for Flatness. 


Nonmetallic Construction Materials 


Cement 


Extension inspection services 
the Cement Reference Laboratory 
include concrete testing facilities was 
important recent decision Com- 
implementing this 
are now being planned. Several active 
projects portland blast-furnace slag 
cement cover heat hydration, sulfate 
resistance, and ignition loss. Further 
cedures were accomplished. 
light the year was very successful 
meeting Mexico arranged the 
Mexican »resentation the com- 
mittee. 


Chemical mortars 


Committee C-3 Chemical-Resist- 
ant Mortars has completed three rec- 
complete coverage the four general 
types chemical-resistant mortars, 
namely, sulfur, hydraulic cement, sili- 
and resin-type mortars. These 
recommended practices serve 
very useful guide for storage, mixing, 
and use these mortars, well 
for defining good practice application. 
Additional test methods were completed 
and accepted covering working and 
initial setting time and flexural strength, 
both pertaining silicate type mortars; 
and absorption and apparent porosity, 
pertaining silicate resin and sulfur 
type mortars. 
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Clay pipe 


With the trend toward longer pipe 
lengths, Committee C-4 Clay Pipe 
reviewed the specifications for the 
purpose revising the dimensional 
where needed, particularly increasing 
the thickness shoulders. 


Lime 

Committee C-7 Lime 
its list standards covering lime 
new method for testing quicklime and 
hydrated lime for use the treatment 
waste acid solution. Extensive re- 
visions were made the methods 
sampling, inspection, packing, and 
marking quicklime and lime products 
50). The study leading the 
preparation more suitable sound- 
ness test method for lime was acceler- 
ated with particular attention being 
given survey available research 
The use pozzolanic 
materials admixture with lime 
the objective continuing cooperative 
tests. 


Concrete 


Recognition the increasing use 
lightweight and cellular type concrete 
and the special testing problems which 
this material poses resulted the es- 
tablishment Committee C-9 
Concrete and Concrete Aggregates 
new group this subject. Evidence 
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Third Prize General Photographs, black 
Crane Co., Chicago, 


material the new specification for 
raw natural pozzolans for 
use admixture portland-cement 
concrete. This work also related 
the study alkali-aggregate reactions 
this affects the reduction expan- 
sion concrete. This has proved 
serious problem with certain com- 
sistance concrete—a significant prop- 
erty for certain 
method test accepted the fall 
meeting. Additional proposed test 
methods nearly completed cover the 
elasticity and Poisson’s ratio com- 
pression molded concrete cylinders. 
Another new item specification for 
cotton mats for curing. Committee 
C-9 cooperated with Committee ina 
Joint Meeting Mexico December. 


Gypsum 


The work Committee 
Gypsum during the resulted 
further refinements its specifications 
and the development specifica- 
tions covering accessories used with 
gypsum and gypsum products; one 
these was joint tape and cement. 


Mortars 


Reinforced masonry has become 
standard type construction the 
raasonry field. This involves the use 
grout, and Committee C-12 
Mortars for Unit Masonry 
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sented the Society specification for 
aggregates for this use. Air entrain- 
ing and grading requirements ma- 
sonry mortar received attention, and 
revisions existing specifications are 
planned. 


Concrete pipe 

The assignment jurisdiction for 
concrete drain tile Committee C-13 
Conerete Pipe has now led the 
tion for concrete drain tile which was 
approved the last committee meet- 
ing. This specification covers three 
tile with internal diameters from in. 
The committee has studied 
the application rubber gaskets 
concrete pipe joints and has drafted 
specification for such joints rubber 


Glass 


The need for closer control and more 
details procedure testing glass 
containers was expressed Com- 
mittee C-14 Glass and Glass Prod- 
ucts, and this end new series 
round-robin tests has been inaugurated 
toestablish data. The need fora stand- 
ard method sieve analysis for raw 
materials used glassmaking will also 
developed the committee accepted. 
Cooperative tests are under way the 
calibration the sieves, including 
evaluation the precision ex- 
pected. 


Masonry units 


The drying shrinkage concrete 
block current problem Com- 
mittee C-15 Manufactured Masonry 
Units. Two proposed test methods 
have been reviewed, one 
tion British method and the other 
the Menzel relative-humidity method. 
Industrial floor brick, now covered 
new specification, used many 
industries and designed cover 
diverse needs. Therefore, the require- 
ments the specification 
spondingly complex. 


Thermal insulation 


One impressed with the diversity 
products covered when reviewing the 
many standards developed Com- 
mittee C-16 Thermal Insulating 
Materials. The number products in- 
volved still increasing, with the 
recent consideration poured-in-place 
materials. critical review the 
important physical characteristics .of 
insulating materials, 
the block and pipe type, has been under 


way during the year toward improving 
existing standards. Density, thermal 
conductance, compressive and flexural 
strength, value, and 
were found the most significant 
properties. The development 
ommended practices 
the basis that they are valuable 
supplements the standard specifica- 
tions. The latest 
tice accepted one for prefabricated 
and field fabr cated insulation coverings 
for fittings, flanges, and valves. 


Asbestos-cement 


projects Committee 
C-17 Asbestos Cement Products 
include development evaluation 
test for and simulated 
service types test including 
dulum impact test. proposed speci- 
fication for asbestos-cement sewer pipe 
currently being considered. 


Building stones 


Two specifications for natura! building 
stones accepted the Society are the 
first such standards developed 
Committee Natural Building 
Stones. fact, these specifications 
represent the first which have been 
published national standards em- 
bodying physical requirements essential 
for most building construction where 
tion for roofing slate covers natural 
slate shingles commonly used 
sloping roofs and also square rec- 
tiles for flat roof coverings. 
second specification covering struc- 
tural granite was accepted for publica- 
tion information only and not 
official ASTM standard. This specifica- 
tion covers the selection, sampling, and 
testing granite for specific construc- 
tion uses. Other groups the com- 
mittee have continued work pro- 
posed specifications for marble, sand- 
stone, and limestone. 


Structural sandwich 


Additional coverage test methods 
for both core materials and sandwich 
constructions were developed Com- 
mittee C-19 Structural Sandwich 
Constructions. New tentative methods 
were accepted the Society June 
covering flatwise flexure strength 
sandwich construction and 
tigue sandwich core materials. Since 
June, the committee has approved 
proposed methods for determining im- 
pact resistance sandwich core ma- 
terials and now considering method 
for determination fluid flow honey- 
comb cores. 
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Acoustical materials 


The measurement the sound ab- 
sorption properties acoustical ma- 
terials continues prime con- 
cern Committee C-20 Acoustical 
Materials. The latest draft the 
comprehensive 
test method was reviewed and accepted 
the fall meeting the committee. 
nature also received attention involving 
the use the horn coupler with the 
impedence tube method 384) and 
the box method for measuring sound 

The establishment flame resistance 
classifications acoustical materials 
current project and proposed 
method based modification the 
method incuded Federal Specification 
being prepared. The com- 
mittee approved proposed specification 
for adhesives for the installation 
acoustical tile after some difficulty 
establishing suitable aging 
cedure. was agreed that this pro- 
under the Committee 
D-14 on Adhesives. 


Sorptive materials 

new field materials received at- 
tention during the year result 
the organization Committee C-23 
Sorptive Mineral Materials. The 
Subcommittee Test Methods has 
reviewed the literature 
ground information for the development 
ASTM standard methods. 


Paving materials 

The activity Committee D-4 
Road and Paving Materials consisted 
standards resulting from cooperative 
test programs. Further 
bituminous mixtures was provided 
new tentative method test for 
bituminous mixtures 1461). The 
density soil place can now 
method using the sand cone procedure. 


Wood 


The outstanding activity sponsored 
Committee D-7 Wood continued 
the comprehensive research pro- 
gram wood poles. The last series 
tests involving treated 
planned for completion early 
supplementary program involving the 
testing treated poles evaluate the 
effect strength such treatment 
was inaugurated during 1957. The 
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committee developing accelerated 
laboratory method testing the natural 
decay resistance woods and test 
method for determining the effectiveness 
wood preservatives stakes exposed 
field plots. new test method for 
determining the hardness modified 
woods was the Society 
additional procedure the specifica- 
tion for modified wood 1324). 


Waterproofing 


The Committee 
Bituminous Waterproofing and Roofing 
Materials was expanded 1957 in- 
responding expansion the committee 
was authorized standards 
this 


Soils 


complete revision the 
dures for Testing was accom- 
plished Committee Soils 
for Engineering Purposes, with pub- 
lication now process. This publica- 
tion includes number new test 
procedures well proposed methods 
sampling soils. extensive list 
terms relating soil mechanics and 
foundation engineering was completed 
cooperation with the American 
ciety Civil Engineers. These terms 
ASTM Standard 653. high point 
the activity the committee during 
the vear was joint meeting with the 
Mexico City during the week De- 
cember Fifteen papers 
sented, with contributions from mem- 
bers both 


Building tests 


new project established Com- 
mittee Methods Testing Build- 
ing Constructions covers 
window assemblies. Collection 
information the phases window 
testing the first objective. The 
committee also initiated another new 
project develop test method for 
use with vapor barriers beneath con- 


method originally prepared the 
Forest Products Laboratory 


reviewed. Progress was reported 
the development test methods for 
masonry units. The committee met 
October the Building Research 
Center the National Research Council 
Canada Ottawa. 
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Chemical Products—Fuels—Water 


Paint 


The psychology color 
much publicized recently and there 
increasing application color 
dustry. Machine shops and assembly 
lines that were once drab and dull are 
now bright and cheerful. 
eries are painting colorful 
pastels their large fuel tanks. 
evidence this increasing interest 
color, Committee Paints es- 
tablished three new tentative methods 
for color measurements: for 
color-difference using the General Elec- 
tric Spectrophotometer 1482); 
test for two-parameter 60-deg specular 
gloss 1471); and test for color 
with the “Color Eye” 
recently developed tentatives recom- 
mended the paint committee cover 
specification for soy bean oil, 
method for sampling oil 
acids, tests for density paints, for 
indentation hardness coatings, and 
for oi] absorption pigments. 


Rubber 


The types and varieties synthetic 
rubber and elastomers are increasing 
rapid rate and order deal 
with the problems 
keeping track such variety prod- 
ucts, Committee Rubber has 
established procedure for assigning 
numbers new polymers and has au- 
make such assignments. 
articles has been initiated the ASTM 
BULLETIN under the heading SBR 
and SBR Latex Numbers” which the 
new numbers assigned will pub- 
incorporate the new numbers and de- 
scriptions ASTM Recommended 
Practices for SBR and SBR and 
Latices 1419 and D1420). The first 
such announcements appeared the 
second the December issue. 

former synthetic rubber program the 
Rubber Reserve, now industry spon- 
sored, the committee has established 
new tentative method for sampling 
and sample preparation synthetic 
elastomers (solid styrene-butadiene co- 
polymers) 1485)). Two other new 
standards are the test for indentation 
hard rubber type durometer 
1484) and the method for strain 
testing rubber. 

The Rubber Committee planning 
symposium the Effect Ozone 


even 
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the ASTM Committee Week meetings 
February. 


Textiles 


How can one tell whether one blanket 
is warmer than another, one coat or 
suit warmer than another? When 
shop for these items, there 
objective way this. 
Committee D-13 Textiles has made 
definite contribution this 
problem the establishment test 
method for measuring the thermal trans- 
mittance textiles using guarded 
hot-plate method the 
test will not use the consumer 
when purchases blanket coat, 
may help the manufacturers these 
items select the better material. 
The textile committee has also de- 
veloped several other standards covering 
items direct interest the consumers 

tests for tufted pile floor coverings 
1485), tests for shrinkage launder- 
ing and dimensional restorability 
warp knit 1487), and test 
for dimensional change knit fabrics 
(1470). 

The textile committee has also added 
its comprehensive definitions 
terms 123) chart covering the 
fibers used textile 
fabrics. The committee revised 
two methods dealing with resistance 
textiles microorganisms. 


Adhesives 


Recognizing 
tance both wood-bonding adhesives 
and structural metal-bonding adhesives, 
Committee D-14 Adhesives estab- 
lished subcommittees these subjects 
during 1957. The two groups are 
study mechanical properties, durab lity, 
metal surface preparation, and quality 
contro! methods for metal-bonding ad- 
hesives aud durability and working prop- 
erties wood-bonding adhesives. 


also 


impor- 


Plastics 


The widest 
ene—covers such variety grades 
material and goes into many dif- 
ferent applications that the problem 
for has occupied much the atten- 
tion Committee D-20 Plastics 
during 1957. The material produced 
high pressure, low pressure, with 
special catalysts, having high density 
and low density, and with variety 
properties for the different grades. 
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Progress being made, however, 
toward the improvement the present 
specification for this material 
One point that has 
attention the method for measuring 
the tendency for the material crack 
when stressed under certain environ- 
mental conditions. The committee has 
published method for environmental 
stress cracking which appeared both 
the ASTM and the 1957 
edition the Compilation ASTM 
Standards Efforts toward 
improving this test will continue. 

The Joint Committee 
Pipe, organized several years ago 
cooperation with the Society the 
Plastics Industry, has completed the 
development several specifications 
and tests for plastic pipe which prob- 
ably will recommended for publica- 
tion soon. These cover specifications 
for acrylonitrile-butadiene-styrene pipe 
solvent welded pipe, and polvethylene 
pipe. Also covered are test methods, 
both short time and long time, for 
evaluating burst strength. 

several meetings during the vear, 
the Subcommittee Radiation Ef- 
fects jointly under the plastics and 
electrical insulation committees, has 
developed active program. Projects 
much the group’s atten- 
tion cover development methods for 
measurement radiation dose and 
procedures for radiation exposures 
evaluate radiation effects. 
committee has also developed edu- 
cational program and sponsoring 
series seminars radiation effects 
committee meetings. 


Cellulose 


Committee D-23 Cellulose has 
cooperated the establishment 
number standard samples cellu- 
lose used throughout the world 
basis for developing standard 
cellulose methods. This has been 
cooperation with the International Com- 
mittee Cellulose Analysis. Specific 
test methods being evaluated the 
committee are alkali solubility tests, 
and method for intrinsic viscosity. 
Other methods being studied include 
those for determining color, moisture 
content, chain length distribution, and 
determination hydroxyl value 
cellulose esters. 


Leather 


The Joint Committee Leather 
jointly sponsored ASTM and The 


American Leather Chemists pub- 
lished extensive glossary terms 
with its 1957 Annual Report the So- 
ciety. the report were 
methods for measuring the area and 
width leather. number problems 
are currently under investigation dealing 
with the effect water leather and 
surface characteristics and 


Petroleum products 


While reciprocating engines will 
used power aircraft for some 
come, the new aircraft that are being 
built are powered turbines and jets. 
Therefore, the current 
Committee D-2 Petroleum 
developing standards for aviation fuels 
for these new types power plant. 
Evidence this the proposed method 
for thermal stability aviation turbine 
fuels, published 1957. The method 
the outcome cooperative work car- 
ried out the Coordinating Research 
from 1955 1957, and de- 
scribes procedure for rating the ten- 
dencies aviation gas turbine fuels 
the fuel system components 
performance engines. The committee 
has also published proposed specifica- 
tion for aviation turbine fuels. 

Thirteen other proposed methods and 
specifications developed the com- 
mittee cover volume and weight tables 
for benzene. toluene, 
revisions the research method for 
knock test rating include fuels over 
100 octane; method for distillation 
petroleum products; and test for odor 
petroleum wax. petroleum 
committee also completed the 
ment number new tentatives and 
revisions covering methods for measur- 


ing color petroleum, tests for ball- 


bearing greases, for freezing point 
aviation fuels, for heat combustion, 
for tensile strength paraffin wax, 
for needle penetration petroleum wax, 
and methods test for sulfur 
troleum products and 
leum gas. 


Coal 


Committee D-5 Coal has been con- 
cerned for some time with proper plans 
and procedures for coal sampling. 
extensive theoretical study coal 
sampling, initiated 1955 following 
symposium the subject 1954, 
continuing. Results thus far haze 
shown that there good agreement 
between actual sampling and that which 
would predicted the theoretical 
prepared this year. 
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Shipping containers 


Committee D-10 Shipping Con- 
tainers has had long history sue- 
cessful operation the Society, having 
been established some ago. 
This history was documented 
February, 1957 ASTM 

well known that tremendous 
losses can incurred through damage 
merchandise shipment, and there 
doubt that the committee has 
contributed immeasurably minimizing 
these losses through the establishment 
standard methods evaluating 
containers. The committee 
currently initiating extensive 
program for developing tests for interior 
packing. 
methods are being evaluated, and 
further work being directed toward 
evaluation dusting and breakdown, 
dynamic shock testing cushioning 
materials. 


pre 


Water 


Your Most Important Raw Material 

the for the 1957 
Edgar Marburg Lecture, presented 
Everett Partridge. Dr. Partridge 
emphasized the importance water 
industrial raw material and described 
some the industrial achievements 
its handling and use. pointed out 
the growing importance ultra-pure 
water containing more than parts 
per billion total 
pure water has been the subject for 
much the effort Committee 
Industrial Water. the 
committee recommended 
tion new tentative test for iron 
water 1497) which 
marks the first published standard 
the Society the field high-purity 
water. 

Another topic which has 
much the time the committee 
that dissolved oxygen water, and 
symposium this subject was held 
the 1957 Annual Meeting. The 
proceedings have beer published 
STP 219. 


Carbon black 


Committee D-24 Carbon Black, 
organized 1956, got off good 
start recommending the publication 
nine new tentative methods for 
evaluating carbon black. These were 
published its Annual Report 1957. 
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Electrical and Electronic Materials 


Conductors 


mentioned above under Metals, 
emphasis the conductor 
toward the use more aluminum 
supplement copper which continues 
short supply. Specifications for 
aluminum communication cable have 
been approved Also 
number standards dealing with 
copper conductors have 
and brought date. 


Resistance materials and contacts 


Resistance materials, both for the 
manufacture electrical resistors and 
materials for electrical heating 
thermostat metals, are within the scope 
Committee B-4. The committee 
has approved for publication recom- 
mended practice for dimensional stand- 
ards for projection welding electrical 
contacts. This marks the first such 
contact dimensional standards 
developed the committee. 
expected that others will follow, the 
one probably for rivet contacts. 
The work thermostat 
gressed with the improvement method 
106 for flexivity testing extending 
the thickness range from mils down 
mils. The committee has also 
recommended publication group 
believed that availability this 
standards will help pub- 
licize the work the Society this 
field. 

new machine being designed 
test contact reliability. This prob- 
lem that the committee has worked 
for long time and certainly 
one great importance when 
considered that the failure contact 
electronic system can cause failure the 
whole system. 


Tube materials and semiconductors 


Electron Tubes and Semiconductor 
Devices has increased its activities 
during 1957 and has established new 
subcommittee methods analysis 
which will assist all the other groups 
within the committee. One problem 
particular interest that analyzing 
cathode nickel, and the group co- 
operating with Committees E-2 and 
this and other analytical prob- 
lems. The committee continues re- 
vise and bring date its method 
for measuring interface impedance char- 
acteristics vacuum tube cathodes 
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300). The committee 
established new specifications for sheet 
and strip used electron tubes. 

While efforts continue toward de- 
veloping standards for the semicon- 
ductor metals, germanium and silicon, 
there are yet completed standards 
for these materials, 


Insulation 


the insulation field, Committee D-9 
Electrical Insulation paying par- 
ticular attention problems relating 
corona measurement, are tracking 
lating test methods 
clad thermosetting laminates. Methods 
have been published information 
corona measurement and arc tracking. 
The committee planning research 
project cooperation with NEMA 
and EIA directed toward solving some 
the problems specimen prepara- 
tion and electrical measurements 
copper-clad 


The committee has been particularly 
interested developments the In- 
ternational Electrotechnical Commis- 
sion, Technical Committee Insu- 
lation, and has pursued active pro- 
gram evaluate some the proposals 
from abroad toward the development 
international standards for electrical 
insulation. 


Insulated wire and cable 


The subcommittee magnet wire 
Committee D-9 continues active 
program toward the development test 
methods for magnet wire insulation. 
compatibility the insulation with 
sealed refrigeration units. far 
standards the field have been 
ommended for publication. 

Efforts the wire and cable sub- 
committee Committee D-11 Rub- 
ber and Rubber-Like Materials are 
being applied the development 
specifications for silicone rubber insu- 
lation; rubber, heat-resisting, 
and moisture-resisting insulation. 


Metallurgical Sample (Broken Drive Shaft). 
Tenth ASTM 
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General Testing and Committees 


One the many functions Com- 
mittee E-1 Methods Testing 
consolidate similar methods into 
general methods applicable 
testing number different ma- 
terials. One field where this effort has 
been especially fruitful the area 
mittee consolidated distillation ap- 
paratus descriptions from six ASTM 
methods into single proposed speci- 
fication for distillation equipment, which 
has been published information. 
The six methods cover gasoline, dis- 
tillate fuel oils, plant spray oils, aro- 
vents and diluents. The committee 
has also revised and brought date 
testing machines 
specifications for 
paratus and test for thickness elec- 
trical insulation. This latter test 
applicable the testing most sheet 
materials, particularly they are hard 
incompressible under 
moderate pressures. The committee 
has approved for publication new 
tentative method test for determining 
porous filters for laboratory use 128). 


Chemical and spectrochemical 
analysis 


Several committees 
aspects chemical analysis, including 
Committee Emission Spectros- 
copy, E-3 Chemical Analysis 
Metals, E-13 Absorption Spectros- 
copy, and the Joint Committee 
Chemical Analysis Powder Diffrac- 
tion Methods. Two these com- 
mittees have extensive 
viding data useful analysts. The 
work compilation X-ray Powder 
Data Cards. addition ASTM, 
sponsors the Joint Committee are 
the American Crystallographie 
the British Institute Physics, and 
the National Assn. Corrosion En- 
gineers. Another contributor the 
project the Technische Physiche 
Dienst the Netherlands. 

Committee E-13 also continues its 
data IBM index cards. The col- 
now totals 14,688 cards. These 
data are quite useful the analyst 
identifying unkown compounds 
reference the cards applying ma- 
chine sorting techniques. Committee 
E-13 during 1957 developed 
ommended the Society its first ten- 


tative covering definitions terms and 
symbols relating absorption spectros- 
copy 131), thus adding the many 
other definitions terms published 
the Society. 

making determinations emis- 
sion spectroscopy, the type 
acter the electrodes are great im- 
some the hard-to-define areas, Com- 
mittee E-2 has developed 
mended practice for graphite electrodes 
130). This will provide basis for 
reference number emission spec- 
trographic methods developed this 
committee. The committee has also 
developed, cooperation with Com- 
mittee F-1 Electron Tube Materials, 
new tentative method for spectro- 
chemical analysis nickel alloys 
129). The committee very much 
concerned with analysis trace 
elements and sponsored symposium 
this subject the Annual Meeting. 


ASTM committees dealing with metals 
was the Symposium Gases Metals, 
sponsored Committee E-3 the 
Annual Meeting. Gases 
not wanted metals they impair 
physical properties for many applica- 
tions. particular, gases the ma- 
terials used for turbine buckets and 
generator rotor blades are known 
have deleterious effect. Therefore, 
methods for making this determination 
are very important. This symposium 
provides base line for improvement 
methods for gases metals and es- 
tablishing new methods. 


ASTM Standards Work 


Another analytical tool covered 
ASTM committee that mass 
spectrometry. Committee Mass 
Spectrometry, held its 
Annual Meeting which papers were 
presented covering the entire field 
mass spectrometry. There are plans 
for publishing these papers ASTM 
although individual papers will probably 
submitted for publication various 
journals. 

Statistics and quality control 

Probably one subject more 
fundamental importance has more 
far-reaching influence the 
work than that statistics, whether 
tory test program, the presentation 
data, the analysis data de- 
termine the relative contribution 
the result the test method, the 
material, and the operator the test. 
Committee E-11 Quality Control 
Materials continues its active pro- 
gram advising the technical com- 
mittees the Society this subject. 

The Manual Quality Control, 
prepared this committee has been 
reprinted six times and standard 
reference both for ASTM committees 
and for industry general. The com- 
mittee performed very useful service 
lishing survey sampling plans 
ASTM specifications. This survey may 
well the first step toward general 
improvement requirements for sam- 
pling included specifications. 

The committee planning 
prehensive program for symposium 
1958 Annual Meeting. 


ASTM the Kindergarten 


crayons. 


Crayons used preschool children must meet rather exacting 
standards. For example, they must able withstand pressure exerted 
children and the heat from hot little hands. They must not too soft 
that globs smeary color are found throughout playrooms, yet they must 
maintain ease writing without exceptional grittiness. 

insure the quality their crayons, one major company has had its 
testing laboratories performing tests which follow ASTM procedures. These 
include method for the melting point paraffin wax; method 1320 for 
the tensile strength paraffin wax; and method 1321 for the needle penetra- 
tion the petroleum wax. the basis these tests the crayon company 
able control heat distortion, melting point, and flexural strength their 
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Committee Week St. Louis 
Holaday, Veeder, and Hochwalt Speak 


PROBLEMS engineering 
materials for our missile and other de- 
fense programs, for research, for indus- 
try, and for better living will studied 
about 300 technical committee 
ings during the American Society for 
Testing Materials Committee Week 
the Hotel Statler, St. Louis, Feb. 

Supplementing the work the tech- 
nical committees will addresses 
prominent industry and Government 
leaders, relating the work the So- 
ciety and William Hola- 
day, Director Guided Missiles, 
will the guest honor and speaker 
dinner Wednesday, February 12. 
concern the defense program. 

Veeder, president the Gran- 
ite City Steel Co., Granite City, 
will speak the Steel Industry Lunch- 
eon sponsored ASTM Committee 
Steel, Tuesday noon, February 

Carroll Hochwalt, vice-president 
and director research, Monsanto 
Chemical Co., St. Louis, will speak 


the Chemical Industry Luncheon 
held Wednesday noon, February 12. 


Two Open Symposia 


Two the technical committees are 
holding open sessions which papers 
will presented. Committee D-11 
Rubber has arranged two-session sym- 
posium dealing with 
and Committee C-15 Manufactured 
Masonry Units developing session 
mortar problems. Speakers will 


reporting very late information 


many cases and there are plans 
publish the papers the near future. 
Therefore, the only way sure 
getting the information presented 
attend the sessions. 
tors will whether not 
they are members the Society. 

Numerous visits plants and labora- 
tories having unique testing equipment 
show are being planned local 
committee. Information these will 
available the registration desk. 
Local arrangements for the meeting in- 
cluding the responsibility for the dinner 
are charge general committee 
arrangements headed Carl Weber, 
Laclede Steel Co. 


Actions Standards 


The Administrative Committee Standards empowered pass proposed new 
tentatives and revisions existing tentatives and standards offered between Annual 
Meetings the Society. the dates indicated below the Standards Committee took 


these actions: 


CEMENT 


Tentative Method Test for Calcium 
Sulfate Hydrated Portland Ce- 
ment Mortar (Ap- 
proved Dee. 13, 1957) 

vised this method provide closer 
control storage temperatures and 
better indication the rate and 
which gypsum 
reacts with the the cement. 
Tentative Method Test for Flexural 

Strength Hydraulic Cement Mor- 

tars 348 (Approved Dec. 

13, 1957) 


Tentative Method Test for Com- 
pressive Strength Hydraulic Ce- 
ment Mortars (Using Portions 
Prisms Broken Flexure) 349 
(Approved Dee. 13, 1957) 
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Revision.—Changes incorporated 
these two methods are designed 
promote uniformity 
sponsored various standardizing 
groups the United States and 
Western Europe. 


PAINT, VARNISH, AND LACQUER 


Tentative Method Test for Color 
Difference Using the Color Eye 
1495 (Approved Dee. 13, 
1957) 

New Tentative.— Measurements 
color and color differences are fun- 
damental requirement the modern 
coatings industries. Several commer- 
cial instruments are now available and 
methods test utilizing them have 
been prepared are now 
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ration Committee D-1. 
new tentative suitable method 
test employing the Color Eye pro- 
vided. 


SHIPPING CONTAINERS 


Method Drop Test for Shipping 
Containers 775 47) (Approved 
Dec. 13, 1957) 

Revision and Reversion Tenta- 
with this method 
which has been verified interlab- 
oratory collaborative studies has indi- 
cated Committee D-10 need for 
revision clarify procedure and im- 
prove reproducibility test results. 


SOILS FOR ENGINEERING PURPOSES 


Tentative Method Test for the 
Load-Settlement Relationship 
Individual Piles Under Vertical 
Axle Load (Ap- 
proved Dec. 1957) 
Revision.—Committee 

made eight changes this method 
cise statements correct ambiguities 
and that have arisen 
the use the method, 


PLASTICS 


Tentative Method Test for Diffuse- 
Light Transmission Factor Rein- 
forced Plastics Panels 
(Approved 13, 1957) 
New Tentative.—This method, de- 

veloped Committee D-20 co- 

operation with the Society the 

Industry, provides basis for 

characterizing 

panels according light transmission 
properties which are important 
commercial applications. 


ELECTRONIC MATERIALS 


Tentative Specification for Nickel 
Alloy Cathode Sleeves for Elec- 
(Approved Dec. 13, 1957) 
Revision.—The continuing interest 

the electronics industry standard 
test methods for the measurement 
and determination properties 
electronic tube cathodes has resulted 
new methods determination 
physical, chemical, and metallurgical 
properties these materials. This 
revision incorporates testing shaped 
sleeves the specification. 
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NEW ASTM PUBLICATIONS 


The ASTM publications described these columns have 
just come off press, and may obtained from Society Headquarters, 1916 


Race St., Philadelphia, Pa. 


Symposium Railroad Materials and Lubricating Oils 


The shift diesel motive power 
American railroads has brought about 
urgent need for information ma- 
terials necessary for locomotives, their 


construction, operation, and 
nance. 
This publication which developed 


out two symposia held the ASTM 
Second Pacific Area National Meeting 
September, 1957 contains papers 
diesel fuels, lubricating oils, cleaning 
compounds, and 
methods. 

Titles and authors the papers are 
follows: 


RAILROAD MATERIALS 


Garin 

Dual-Fuel Systems—Paul Garin 

Diesel Locomotive Lubricating Re- 
quirements Related Fuels—J. 
Broughten and Moore 

Performance Residual Fuels High- 
Speed Diesel Engines—-D. Jones, 

Laboratory Research Burning No. 
Piston Diesel Engine—R. Beadle 

Railroad Cleaners and Cleaning Pro- 
cedures—J. Ramsey 


Cleaning 
Diesel 


Standardization 
Materials and Methods for 

Nondestructive Testing Applied Rail- 
road Materials and 
Pedrick 


LUBRICATING OILS 


Introduction—C. Gambrill 
Direct-Reading Control 
Lubricating Oil Additive Manufacture 

The Application X-Ray Spectrography 
Refinery Control Additive Metals 
Lubricating Oils—E. Davis 

Sampling Lubricating Oil from Diesel 
Locomotives—W. Simpson 

Methods for Analysis 
Lubricating Bryan 

The Evaluation Emission 
Spectrographic Method for the Analysis 
Used Lubricating Per- 
kins, Miller, and Moser 

Direct-Reading 
ation Used Railroad 
Barth 

Chromatography Lubricating Oils for 
Diesel Thomas 

Filtration Diesel Engine Lubricating 
Oil—S. Earle 


STP 214. 176 pages. 
members, $3.60. 


Price: $4.50; 


Symposium In-Place Shear Testing Soil 


the Vane Method 


The purpose this symposium, which 
was held the ASTM 1956 Annual 
Meeting, was acquaint the profession 
with rather new tool for obtaining the 
in-place shear strength medium soft 
clay soils and organic silts. 
navian countries have pioneered the 
development the vane test and now 
use widely virtually all exploratory 
work where shear strengths are needed. 
There has been attempt standard- 
ize the test, although this sympo- 
sium showed much has already been ac- 
cepted standard. additional 
purpose the symposium was bring 
focus the developments made date, 
that possibility standardiza- 
tion could considered. possi- 
ble standardize certain elements the 
vane test without stifling restricting 


further progress through research 


experimentation, then would de- 
sirable so. 

The vane, which consists four thin 
rectangular blades wings brazed 


welded small circular shaft, making 
cross section, pushed into the 
soil and then twisted until the soil 
ruptured. cylindrical piece soil 
very nearly the height the vane and 
the same diameter thereby rup- 
tured. From the maximum moment 
needed rupture the soil and the sur- 
face area the cylinder, the shear 
strength rupture easily computed. 

Titles and authors the papers are 
follows: 


Osterberg 

Apparatus and Method Vane Shear 

Testing Soils—Harold Gibbs 

Deep Vane Tests Gulf Mexico 
Carl Fenske 

Vane In-Place Soil Shear Device Devel- 
oped and Applied Oregon State 
Highway Hill 

The Use Field Vane Apparatus 
Sensitive Clay—W. Eden and 
Hamilton 


STP 193. 


bers, $2. 
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Price: $2.50; mem- 


Symposium Nondestruc- 
tive Testing 


The increasing importance nonde- 
structive testing method materi- 
als inspection all fields engineering 
was exemplified the ASTM Second 
Pacific Area National Meeting during 
which three sessions were devoted 
symposium the subject. The papers 
from these sessions explore the latest 
and most used techniques and 
their applications variety fields. 

addition the symposium, paper 
which covers the testing bonded 
metals sandwich materials, from the 
Plastics Session the same meeting, 
has been included this publication. 

Titles and authors the papers are 
as follows: 


The Activities ASTM Committee 
Nondestructive Testing 
Committee Scope and Organi- 
Bly 
Recommended Radiographic Practice 
Burrill 
Reference Radiographs—N. Kahn 
Activities Subcommittee Mag- 
netic Particle and Penetrant Testing 
Hamilton Migel 
The Activities Subcommittee 
Hast- 
ings 
Report the Activities and Future 
Ultrasonic Testing—J. Smack 
Summary—G. Tenney 
Nondestructive Testing Applied Rail- 
road Materials and 
Pedrick 
Nondestructive Testing Uranium—G. 
Tenney 
Development Techniques for the De- 
tection Cracks Small Cylindrical 
Specimens Reluctance Methods— 
Eugene Roffman 
Electronic X-Ray Image 
Holste, Jacobs, and Pace 
Fatigue and Ultrasonic Attenuation 
Rohn Truell and Akira Hikata 
Ultrasonic Testing Aircraft Forgings 
Alex Barath 
Technique for Nondestruc- 
Evaluation 
Adhesive Bonds—J. Arnold 
Nondestructive Testing Bonded Metal 
Sandwich Materials—R. Anderson 


STP 213. 104 pages. 
members, $2.20. 


Price: $2.75; 


Symposium Nondestructive Tests 
Nuclear Energy Field Nears 
Printing Stage 


the time this BULLETIN reaches its 
readers the Symposium Nondestruc- 
tive Tests the Nuclear Energy Field 
should almost complete and shape 
for final printing. The symposium was 
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held Chicago, 1957, with the 
American Institute Chemical Engi- 


neers, Nuclear 
Nuclear Society; 


Division; American 
Society for Nonde- 
structive Testing; Atomic Industrial 
Forum; and American Society 
Testing Materials joint sponsors. 
large symposium with many au- 
thors created major publication task. 
Manuscripts for the most part have now 
been made available and have been 
cleared for publication with consider- 
able portion already type. 

Much the information the papers 
comprising the symposium was declassi- 
fied just previous April, 1957, and 
should prove interest industry 
general. 


Papers Metals 


This book contains eleven papers cov- 
ering wide range topics associated 
with the properties metals and their 

The increasing need for authoritative 
technical data this field, spurred 
aircraft and missile research, makes this 
timely and worthwhile collection 
papers. Practical experience and sound 
judgment based long research are 
brought bear upon modern concepts 
corrosion, fatigue, and strength prop- 
erties metals. 

The papers were presented the 
1956 Second Pacific Area National 
Meeting Los Angeles. Titles and 
authors the papers are follows: 


Studies Stainless Steel Columns Subject 
Compression 
George Welter, and V. N. Krivobok 

Shotpeening Effects and Specifications 
Fuchs 

The Effect Forming Mechanical 
Properties—J. Waisman 

Axial Stress Fatigue, Creep, and Rupture 
Properties Unnotched Specimens 
Heat-Resistant Alloys—F. 
and Lazan 

Determination Young’s Modulus Under 
Conditions Relaxation—R. Fenn 

Fatigue Properties High Strength 
Steels—G. Sachs, Muvdi, and 
Klier 

The Effect Temperature Frequency and 
Grain Size the Fatigue High Purity 
Dorn 

Determination 
ation and Propagation Magnesium 
Alloy—Robert Clapper and 
Watz 

Uni-Directional Tension Fatigue 
Tests Beryllium Copper and Several 
Precipitation Hardening Corrosion Re- 
sistant Steels—M. Weisman, 
Melill, and Matsuda 

The Properties Beryllium Copper Strip 
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Affected Cold Rolling and Heat 
Treatment—J. Richards and Ells- 
worth Smith 

Pit Depth Measurements Means 
Evaluating the Corrosion Resistance 
Aluminum Sea Water—T. 


and Hogan 


STP 196. 182 pages. 
members, $3.60. 


Price: $4.50; 


Manual Standards Refractory 
Materials 


This Manual includes all ASTM 
specifications, classifications, methods 
testing, definitions, and suggested pro- 
cedures relating refractories. in- 
cludes revisions the Society’s stand- 
ards which were published the previ- 
ous edition 1952 plus many additions, 
and about cent larger than the 
1952 edition. addition the ASTM 
standards, there proposed glossary 
terms relating refractories, their 
manufacture and use, and lists stand- 
ard samples. refractory materials 
which may obtained from the Na- 
tional Bureau Standards. Included 
also are surveys refractory service 
conditions relating the production 
steel, cast iron, coke, copper, lead, 
portland cement, lime, and glass. There 
are both subject and author indexes. 

414 pages; Price: $5.50; mem- 
bers, $4.25. 


Correction for 1957 Year Book 


SEVERAL cross references 
company memberships were omitted 
from the 1957 Year Book. Will you 
please have your book corrected 
inserting the following the list 
members: 


Harry (see Bell Aircraft 
Corp.) 

CAMPBELL, JoHN (see General Motors 
Corp.) 

(see American Society 
Lubricating Engineers) 

Davis, (see Chemical Co.) 

Dvaur, EF. E. (see California Portland 
Cement Co.) 

Joun (see Rutgers University, 
School of Ceramics) 

(see Columbia University, 


Civil Engineering Research Labora- 
tories) 

(see Polymer Corporation 
Ltd.) 


The cross reference 
(see Southern Pacifie Co.) 
has unfortunately, been transposed 
should appear page 108 the 1957 
Year Book rather than page 107. 
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The following corrections errors 
should made Section the 
Photometric Methods for Chemical 
Analysis Lead, Tin, Antimony, and 
Their Alloys 


line Paragraph (d), delete 

line Paragraph (e), change 


ARE YOU NEW ASTM? 


vou have only recently joined the 
ASTM committee, perhaps you may 
have wondered how the Society 
organized, how technical committees 
operate and why they operate they 
do. so, you will interested 
new booklet describing the how and why 
technical committee operations 
available soon. The illustrated 20-page 
booklet entitled You Are Now 
Member will availabie 
free request members the 
Ask for the committee member 
booklet, addressing your 
1916 Race St., 
Philadelphia, Pa. 

Committee members who 
members the Society, need not request 
the booklet because will mailed 
them from Headquarters. 
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Changes ASTM Headquarters’ 


changes have 
been taking place the past two years 
the area around ASTM Headquarters 
Philadelphia. The most notable, 
course, the removal the so-called 
“Chinese the large viaduct that 
carried the tracks the Pennsylvania 
Railroad overground and over many 
the city’s north and south streets into 
the old Broad Street Station Building. 
wide boulevard now occupies that 
space and new office buildings, large 
new Sheraton hotel, and other buildings 
have been erected. 

Nearer our own two buildings which 
back each other 1916 Race St. 
and 1922 Cherry St. are several new 
smaller buildings. The Headquarters 
the Catholic Standard and Times 
very attractive glass-fronted building 
and the corner 19th and Cherry the 
Allied Printing Industries Philadel- 
phia have small modern building. 
this course improvement but 
more come. 

Visitors Headquarters now will 
hardly know the area because the six-, 
three- and four-story brick 
buildings immediately the west 
our Race Street building have all been 
demolished, and work starts soon the 
erection new two and one-half 
million dollar auditorium school 
for the Moore Institute Art, one 
our country’s leading art schools for 
girls. The new dormitory, housing 
some 200 students, lies 
the west our Cherry Street property 
and with the completion the Insti- 
tute’s new building the complexion 
the city block owned the three edu- 
cational institutions, the Academy 
Natural Sciences, the Moore Institute 
Art and ASTM, will 
changed markedly for the good. 


Headquarters Expansion Study 


Meanwhile, special Committee 
Expansion, 


headed Albert, has begun its 
studies the location our Headquar- 
ters and the type expanded buildings 
needed for the future ASTM This 
committee part Long Range Plan- 
ning Study Group now getting under 
way. The Society owns sufficient land 
adjacent its Cherry Street property 
and between the two buildings erect 
multistory buildings which could house 
ASTM activities for many years 
come. There still some office space 
available, but within two years addi- 
tional building may required. Our 


greatly increasing number publica- 
tions, which require additional storage, 
shipping facilities, and work area, and 
expanded Staff, require constantly 
increasing space. 

There are many who believe that the 
location Headquarters close 
town Philadelphia and along the beauti- 
ful Benjamin Franklin Parkway ex- 
cellent. This question and others will 
studied Albert’s grotp which 
leading ASTM members and 
others who can help reaching con- 
sensus the problems face. 


Members and Visitors Welcome 


Meanwhile, always, the latch 
string out Headquarters for our 
members and friends. have many 
visitors including foreign 
Hundreds leading technical men, en- 
gineers, from overseas 
have stopped see either 
formally planned visits informally, 
and the officers and Staff welcome these 
contacts. One never knows when 
ing into the ASTM lobby whether the 
visitor perusing our books discussing 
some problem from South Africa, the 
Philippines, couple blocks away. 
All, however, are made welcome and 
usually find something service and 


help. 


25-Year ASTM Members 
1933-1958 


keeping with the desire the Board Directors recognize longtime member- 
ship the Society, the names those who have completed this vear are recorded 


below. 


Ambelang, Carl 

Anaconda Wire and Cable Co. 

Austin, 

Bigelow, Maurice 

Birch, Raymond 

Born, Sidney 

Brown, Joseph 

Chain Belt Co. 

Coonley, John 

Director, Government Test House 

Falck, Giovanni 

Felters Co., Inc., The 

Filippi, Hugo 

Gardiner Metal Co. 

General Portland Cement Co. 

Grede, William 

Hecht, Max 

Illinois, University of, Library 

Imperial Chemical Industries, Ltd., Metals 
Division 

Industrial By-Products and Research Co. 

Interlaken Mills 

Lauer, 

LeFeber, Alfred 

McMahon, Leonard 
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Metropolitan Water District Southern 
California, The 

Michigan State University Library 

Miller, Durando 

National Electrical Manufacturers Assn. 

National Lubricating Grease Inst. 

New York, State University of, College 
Ceramics Alfred University 

New Zealand Public Relations 

Newsome, Charles Todd 

Phillips, Garnet 

Phoenix Chemical Laboratory, Inc. 

Secretaria Recursos Hidraulicos In- 
genieria Experimental 

Sterne, Cecil 

Stivers, Earl 

Swartz, Carl 

Tennent, George 

Timken Roller Bearing Co., Steel and Tube 
Division 

Titley, Ralph 

Waugh Equipment Co. 

Waukesha Motor Co. 

Western Felt Works 
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District 
Activities 


President Kropf presents one the 
student awards the Philadelphia Dis- 
trict meeting. the microphone 
District Chairman Tinius Olsen II. 


PHILADELPHIA 


President Kropf Makes Presenta- 
tion Students 


The Philadelphia District, 
monies held the Philadelphia Textile 
Inst. November 25, awarded 
Student Membership Awards out- 
standing students from eleven colleges 
and universities the District. Making 
the awards behalf the Society was 
Olsen II, introduced the awardees. 

Professor Percival Theel the Tex- 
tile Institute presided toastmaster 
the dinner preceding the ceremonies. 
Greetings were extended Hay- 
ward, ‘president the Philadelphia 
Textile Institute and were acknowledged 
Painter, Executive Secretary 
of ASTM. As guests of the Society, 
thirty members European Produc- 
tivity Agency Mission currently tour- 
ing the country attended the meeting. 
Jean Roger Barbaud from Paris, France, 
presented greetings behalf the 
delegation. 

Following the presentation the 
awards, the President addressed the 
meeting 
Based his experience longrange 
planning, Mr. Kropf explored the future 
technology the year 2000 
contended that while science would 
able provide food for estimated 
seven eight billion people the world 
and enough materials and power 
sustain high level industrialization, 
the critical shortage would come 
rate growth the United States alone 
would short per cent its needs 
for engineers and scientists. urged 
that stimulate enter 
the physical science professions and 
that make greater use women 
scientists. noted that almost 
per cent the Soviet scientists being 
graduated today are women. 


NORTHERN CALIFORNIA 


Marburg Lecturer Talks About 


Water 
Partridge, 1957 ASTM Mar- 


burg Lecturer, speaking November 
before joint session the National 
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Association Power Engineers and the 
Northern California District ASTM 
San Francisco presented picture 
the problems associated with water. 
Dr. Partridge reviewed the sources 
our water supply, the 


volved and the uses which pres- 
ently put. stressed the economic 
utilization this natural resource, par- 
ticularly the industrial field where 
water under proper treatment can 
and reused number times. 


Schedule ASTM Meetings 


This gives the latest information available ASTM Headquarters. 


Direct 


mail notices all district and committee meetings customarily distributed the 
officers the respective groups should the final source information dates 


and location meetings. 
smaller sections and subgroups. 


Date Group Place 
February 2-7 Committee D-2 on Petroleum Products and Lubricants Houston, Tex. (Rice i 
Hote 
February 3 Southwest District Houston, Tex 
February 10-14 Committee Week St. Lewis, Mo. (Hotel 
Statter) 
February 18 Philadelphia District Philadelphia, Pa 
(Franklin institute) 
February 20-21 Committee D-6 on Paper and Paper Products New York, N. Y. (Hote! 
Commodore) 
February 20-21 B-9 Metal Powders and Metal Products New York, 
(Sheraton-McAipin 
February 24-26 Committee D-20 on Plastics Pittsburgh, Pa. (Penn 
Sheraton Hote!) 
February 25 Committee B-4 on Metallic Materials for Electrical Heating, Washington, D. C. (May 
Electrical Resistance and Electrical Contacts flower Hote!) 
February 26-27 Committee F-1 on Materials for Electron Tubes and Semi Washington, D. C. (May 
conductor Devices flower Hote!) 
February 26.28 Committee D-9 on Electrical Insulating Materials Pittsburgh, Pa. (Penn 
Sheraton Hotel) 
March 3 Committee E-13 on Absorption Spectroscopy Pittsburgh, Pa. (Penn 
Sheraton Hote!) 
March 5-7 Committee D-1 on Paint, Varnish, Lacquer and Related Products Louisville, Ky. (Ken 
tucky Hote!) 
March 5-7 Committee C-16 on Therma! insulating Materials Hollywood, Fla. 
March 18-21 Committee D-13 on Textile Materials Washington, D. C. 
(Sheraton Park Hotel) 
March 19 Chicago District Chicago, tI! 
March 21 Washington, D. C. District Washington, D. C 
March 25 Committee E-12 on Appearance Washington, D. C. (Na 
tional Bureau Stds.) 
March 26-28 Committee D-15 on Engine Antifreezes Washington, D. C 
(Shoreham Hotel) 
April 1 Committee C-3 on Chemical Resistant Mortars Headquarters, Philadel- 
phia, Pa. 
April 10-11 Committee C-23 on Sorptive Mineral Materials Detroit, Mich. (Hotel 
Statler) 
| May 26-27 Committee D-10 on Shipping Containers New York, N. Y. 
} (Statler Hote!) 
june . 2-6 Committee E-14 on Mass Spectrometry New Orleans, La. (Hote! 
Jung) 
June 22-28 Annual Meeting Boston Mass. 
and Sheraton Plaza | 
Hotels) | 
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Keynotes Annual Meeting 


Broad Range Materials and Methods Presented Technical Program Boston 


ASTM diversity will displayed the technical program 
shaping for the Annual Meeting week June Boston, Mass. 

The “something for that being planned way social, entertain- 
ment, and other features the energetic Boston Committee General Arrange- 
ments will matched the symposia and numerous other sessions. 

Following are the titles the symposia and sessions which will held under the 
sponsorship ASTM technical committees. The April issue the ASTM But- 
LETIN will carry the complete detailed program the meeting. 


SYMPOSIA 


Effect Water Bituminous Paving Mixtures 
Sponsored Committee D-4 Road and Paving Materials 
Paper and Paper Developments with Accompanying Requirements for 
New Testing Methods 
Sponsored Committee D-6 Paper and Paper Products 
Radioactivity Industrial Water and Industrial Waste Water 
Sponsored Committee D-19 Industrial Water 
Application Soil Testing Highway Design and Construction 
Sponsored Committee D-18 Soils for Engineering Purposes 
Particle Size Measurement 
Sponsored Committee E-1 Methods Testing 
Solvent Extraction the Analysis Metals 
Sponsored Committee E-3 Chemical Analysis Metals 
Durability 
Sponsored Committee E-6 Methods Testing Building Constructions 
Fundamentals Fatigue 
Sponsored Committee E-9 Fatigue 
Radiation Effects Materials 
Sponsored jointly the Atomic Industrial Forum and Committee E-10 Radioiso- 
topes and Radiation Effects 
Bulk Sampling 
Sponsored Committee E-11 Quality Control Materials 
Materials Research Frontiers 
Sponsored jointly the Administrative Committee Research and the New England 
Council 


SESSIONS 

Concrete 

Sponsored Committee C-9 Concrete and Concrete Aggregates 
Road and Paving Materials 

Sponsored Committee D-4 Road and Paving Materials 
Soils 

Sponsored Committee D-18 Soils for Engineering Purposes 
Textiles 

Sponsored Committee D-13 Textile Materials 
Properties Metals with Rapid Heating 

Sponsored Joint Committee Effect Temperature the Properties Metals 


Headquarters was host November members European Productivity Agency 

Mission 388 shown here the time their visit one the testing machinery manu- 

facturing companies near courtesy Tinius Olsen Testing 
Co. 


ASTM Sponsors Session 


Standardization Conference 


The American Standards Assn. held 
its first conference the Pacific Coast 
San Francisco, Calif., Nov. 13-15, 
1957. The Eighth National Conference 
Standards was held conjunction 
with the 39th Annual Meeting the 
ASA. Eleven sessions dealt with the 
development and use standards for 
government and industry. 

panel discussion that topic, 
session “Standardization Your 
and “Cost Improvement 
“Partnerships Standardization: Pur- 
chasing, Engineering, and 
were followed sessions which dealt 
with the application standards 
specific industries. 

The session Cost Improvement 
Through Standardization was sponsored 
the comprised the follow- 
ing four papers: 


Purchasing’s Contribution Cost 
tion Through Standards—H. Christ- 
sen, United States Steel Corp. 

Employing Standards for Increased Pro- 
ductivity—Stanley Jepson, 

Standardization from Airline View- 
point—R. Kelly, United Air Lines, 
Inc. 

Prestressed and Precast 
Tobin, Portland Cement Assn. 


During the three-day conference, the 
Standards Medal the 
awarded ASTM Past-President John 
Townsend, Special Assistant, Office 
Assistant Secretary Defense, Re- 
search and Engineering. 
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Technical 
Committee 
Notes 


First Meetings Mexico 


COMBINATION Mexi- 
tropical surroundings provided the set- 
ting for one the most successful meet- 
ings Committee C-1 Cement and 
Committee C-9 Concrete Aggregates 
recent Even though this oc- 
casion was not the first which these 
committees have held meetings outside 
the United States, the first being 
Canada 1955, indicated the com- 
mittee officers that the geographical lo- 
cation did not affect the attendance 
the members. Approximately 225 mem- 
bers the two committees and their 
wives, some number, were at- 
tendance durirg the five-day period the 
Hotel Ruiz Galindo, Fortin las Flores, 
Veracruz, Mexico. 
ments were handled Alton Blank, 
Cementos Atoyac and Cementos Vera- 
cruz, longstanding member Com- 
mittee C-1. 

Despite the fascination the sur- 
roundings, very serious technical com- 
mittee work the members 
most the time, evidenced the 
reports submitted and actions taken. 

Following two days the committee 
ceding the meetings Committee C-9, 
both groups enjoyed inspection tour 
nearby power plant installations and 
cement mills, and typical 
barbecue. this occasion, the rank- 
ing officials the local cement inter- 
ests were presented, preceded word 
from Julio Lacaud, Presi- 
dent Cementos Atoyas and Cementos 
Veracruz. 


Cement Group Considers Concrete 
Testing Cement Reference 
Laboratory 


The extension inspection services 
the Cement Reference Laboratory 
include concrete testing facilities 
was reviewed Committee 
Cement its meeting December 
Four recommendations 
cepted the committee and approved 
the ASTM Board Directors and 
the National Bureau Standards have 
now been considered detail. 


One 
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for Cement and Concrete Committees 


Under welcoming arch gardenias members ASTM Committees C-1 and C-9 and 
their wives gather for the meetings Veracruz. 


the items agreed upon was the fee 
charged for inspection services. This 
will nominal and will not represent 
the entire cost the inspection. 
was felt desirable issue evidence 
inspection the form certificate 
which wise should construed 
certification the work the labora- 
tory continuing basis. 

Revisions were accepted which will 
incorporate the Specification for 
Masonry Cement 91) description 
tapping stick similar that found 
the Method Test for Air Content 
Hydraulic Cement Mortar 185). 
The revision includes change 
the procedure for determining air en- 
trainment. The Sponsoring 
tee Portland Cement discussed the 
need for closer collaboration between 
the Federal, AASHO, and ASTM 
groups interested specifications. 
small change the Specifications for 
Portlant Cement 150) and for Air- 
Entraining Portland Cement 
was considered, which will the 
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form footnote referring the use 
high-alkali cement. 

The Working Committee 
study five laboratories which four 
cements have been tested for effect 
SO; content using both cubes and bars. 
has been found that the precision 
the results expansion and shrinkage 
tests better than the strength tests. 
However, the one-day strength test 
will developed further and the effect 
temperature will studied using in- 
creasing increments gypsum. 

Round-robin tests nearing comple- 
tion the Working Committee 
Strength included series larger-size 
prisms (40 

final draft method test for 
fineness measured the No. 325 
sieve expected the next meeting 
the Working Committee Fineness. 

The measurement plasticity ce- 
ment—a research problem—is being 
reopened the Working Committee 
Bleeding. 


Three portland blast-furnace slag ce- 
ments are being tested the Working 
Committee Heat Hydration de- 
termine the suitability the present 
method test 186) for use with 
this type cement. Performance tests 
which will reported paper are 
under way establish data sulfate 
resistance portland blast-furnace and 
portland pozzolan cements. Revisions 
were approved the sections prep- 
aration molding specimens and calcu- 
lation results the autoclave expan- 
sion method 151). 

One the special features the 
main committee meeting was the pres- 
entation paper the Comparison 
Myron Swayze, Lone Star Cement 
Corp., Chairman the Working Com- 
mittee Strength. Reviewing ex- 
tensive program tests types 
portland cement made fifteen domes- 
tic and six foreign plants, the author con- 
cluded that the committee should con- 
sider replacing the 
strength with the compressive strength 
test order provide single stand- 
ard specimen yielding more concordant 
results. 

Frederico Sanchez Fogarty, president 
Camara del Cementos, speaking 
the Mexican cement industry stated 
that plants are now operating and 
taking care the country’s needs. 


Work Insulating Concrete Begun 
Concrete Committee 


The increasing lightweight and 
cellular-type concrete was recognized 
Committee C-9, the setting 
new group insulating concrete 
within the Subcommittee Strength. 
This group which met during the De- 
cember committee meeting, will con- 
sider the special problems which arise 
connection with the testing this 
the standard methods for determining 
properties concrete not necessar- 
ily apply insulating. There has 
been considerable discussion 
adequacy sulfur compounds for cap- 
ping strength-test cylinders. study 
the effect storage showed that there 
days storage. Further study will 
ascertain variations and further refine- 
ment test procedures. 

The size concrete cores for testing 
referred the Method Test for 
Compressive Strength Molded Con- 
crete Cylinders 39) was considered 
view some ambiguity interpretation 
the statements found the method. 
was agreed that minimum diameter 
in. was desirable with the aggre- 
gate size not necessarily being impor- 
tance when the core was used for thick- 


The beautiful setting the committee meetings glimpsed behind the officers of,the 
from left right: Weaver, Secretary Committee C-1; Lite- 
hiser, Chairman Committee C-1; Price, Chairman, Committee C-9; and Bryant 


Mather, Secretary Committee C-9. 


Committee C-1 work. Front row, left right: Federico Sanches Fogarty, president, 
Camara del Cementos; Gilbert, ASTM Staff; and Stanton Walker, National Ready 
Mixed Concrete Assn.; Second row, third from left Wechter, Louisville Cement 
Co., Chairman Subcommittee Masonry Cement; and fourth from left, Hanna, 
California Portland Cement Co., Chairman Subcommittee Methods Chemical 


Analysis. 


ness measurements only. For strength 
determinations was agreed that the 
core diameter ratio three times the 
maximum size aggregate should ap- 
ply. The use vibration the plac- 
ing was also recognized 
presenting problem connection with 
the preparation test cylinders using 
concrete. suggested method now 
use some the members, which 
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will given study 

The means determining the alkali 
reaction aggregates portland-pozzo- 
lan concrete will included pro- 
posed test method which will pre- 
sented the committee its next 
meeting. Proposed test methods are 
now being reviewed covering the meas- 
urement static modulus elasticity 
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and Poisson’s ratio compression 
diamond core drill specimens—and 
method for determining creep con- 
crete compression. 

The Subcommittee Pore Structure 
now preparing recommended prac- 
tice air content and air void charac- 
search program the relationship 
pores and void characteristics. Ap- 
Method Test for Measuring Mortar- 
Making Properties for Fine Aggregate 
87) include broadening the scope 
which now indicates that the method 
only intended for the determination 
the effect mortar strength organic 
impurities revealed the colorimetric 
test. The tolerance per cent al- 
lowable the weight and grading 
test samples the Los Angeles Abrasion 
Test 131) was extended include 
proposal that the coarse grade sizes 

Lightweight Aggregates for Structural 
Concrete 320) part the basis for 
acceptance being voted upon sub- 
committee for possible recommendation 
the next meeting. proposed speci- 
fication for cotton mats for curing—the 
same specification the Ameri- 
can Association State Highway Of- 
operative test program fly ash, spon- 
sored the Subcommittee Admix- 
tures, now well under way, will lead 
the development specification for 
fly ash pozzolan. 


number detailed revisions were 
accepted the Specification for Keady- 
Mixed Concrete 94) with simulta- 
neous recommendation for adoption 
standard. The Method Test for 
Bleeding Concrete 232) was also 
approved for adoption standard with 
The Proposed 
Method Test for Abrasion Resist- 
ance Concrete previously circu- 
lated was accepted for committee let- 
ter ballot. second method for de- 
termining the abrasion resistance 
concrete floors now 
Extensive revisions the test methods 
referred the Specification for Pack+ 
aged, Dry, Combined 
Mortar and Concrete 387) was ac- 
cepted for letter ballot the commit- 
tee, thus correcting condition which 
has not been found addi- 
tional requirement packaging and 
marking was approved which all 
packages shall identified conform- 
ing with ASTM 387 well kind 
and material. 
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Soils Committee Meets Jointly with Mexican Group 


Mexico City 


Mexico City was most appropriate 
site for the presentation group 
papers soils for engineering purposes, 
particularly foundations, prepared 
authors from both Mexico 
United States. joint meeting 
Committee D-18 Soils for Engineer- 
ing Purposes and the Mexican Society 
history the ASTM committee, proved 
highly successful affair with 
attendance approximately 200 engi- 
neers and technical men. series 
five sessions, plus meeting Com- 
mittee D-18, was held the spacious 
and very modern auditorium the 
School Engineering, National Uni- 
versity Mexico, December 9-11. 

The papers session sampling 
were: 


New Developments Soil Sampling and 
Rock Coring Van 
Zelst 

Consolidation Mexico City Voleanic 
Clay—L. Zeevaert 

Laboratory Consolidation Tests for Ex- 
pansive Dawson 


Papers sessions and ITT, relating 
the subject compaction and com- 
paction control, were: 


Some Factors Affecting the Dynamic Com- 
paction Tamez 

Compaction Characteristics Gravelly 

Tire Pressures and Thick- 
nesses Compaction with 
Rubber-Tired Rollers—W. Turnbull 
and Foster 

Rapid Method Construction Control 
Hilf 

Investigation Soil for the 
Construction Earth Dam— Rios 


Sessions and included: 


Soil Deformations Under Repeated Stress 
Applications—H. Seed and 
MeNeill 

Unconfined Compression and Vane Shear 
Tests Lacustrine Clays 
Marsal 

Testing Soils with Transient Loads—R. 
Whitman 


Session consisting miscellaneous 
subjects, contained: 


Seepage Determination Hydraulic 
Structures Means Radioactive 
Saint Ortiz 

Sinusoidal Waves Stratified 
Soils A d. Slade, Jr. 

Underpinning and Straightening 
Eleven-Stpry Building Mexico 
Streu 


tional all-day tour soil and founda- 
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tion conditions and projects within the 
Valley Mexico, within and surround- 
ing Mexico City, was held the final 
day. recent earthquake provided 
additional opportunities for observation 
soil foundations. 

Members Committee and 
their wives expressed pleasure with the 
program arranged the officers the 
Mexican Society Soil Mechanics, not 
only the facilities for the technical 
sessions but also the social program 
provided for both the ladies and the 
participants the sessions. 

The conference papers have been pre- 
pared published form both Spanish 
and English and expected that dis- 
the availability these papers can 
obtained from ASTM Headquarters. 


Halogenated Solvents 
Subject for New Committee 


held ASTM Headquarters represent- 
ing industry interests cleaning sol- 
vents both the types used for cold-dip- 
ping and cleaning electric motors, 
and for vapor degreasing. Also 
present were representatives from sev- 
eral ASTM committees that have some 
interests solvents. The conference 
reviewed the present ASTM work 
solvents, including those for paint de- 
veloped Committee D-1 Paint, 
Varnish, Lacquer, and Related Prod- 
ucts, petroleum-based solvents Com- 
mittee D-2 Petroleum Products and 
Lubricants, and aromatic solvents de- 
veloped Committee D-16 Indus- 
trial Aromatic Hydrocarbons and Re- 
lated Materials. The conference also 
considered the work Committee D-12 
Soaps and Other Detergents which 
has special interest development 
tests for cleaning efficiency. Commit- 
tee D-12 also sponsors bibliography 
metal cleaning. 

The conference reviewed the relation 
the proposed work that ASA 
Sectional Committee 237 Dusts 
and Gases. 

was evident from the discussions 
that standards are needed for the 
kind solvents used for cleaning and, 
particular, the halogenated organic 
solvents which are not covered any 
existing ASTM committee. Aceord- 
ingly, the conference recommended the 
establishment new committee 
covering halogenated organic solvents 
and solvent mixtures having halogen- 
ated solvents component. 

The recommendation will receive the 
attention the Board Directors. 
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Non-Ferrous Metals 


Titanium and Zirconium Standard- 
ization Under way 

Recognizing that titanium products 
are row established commercial item, 
Committee B-2 Non-Ferrous Metals 
has formally organized new Sub- 
committee Titanium and Tita- 
nium Alloys with Lippert, general 
manager, Titanium Metals Corp. 
America, chairman. Formerly this 
work fell under VIII 
Alloys Committee B-2. There are 
approximately fifty members the 
new subcommittee, balanced between 
producers and consumers titanium 
metals. 

The first meeting was held Pitts- 
burgh December with excellent 
attendance spite inclement weather 
and transportation strike the city. 

The sponge specification 299 55) 
being revised the light advances 
the industry. The most significant 
change the addition 120 grade 
accompany the present 140 and 160 
grades. The lower Brinell hardness 
reflects less impurity content this 
basic product. 

The present Specification 265 
covering commercial titanium grades 
wrought products will replaced 
several new specifications. The new 
specifications will include titanium alloys 
and several grades commercial 
titanium. expected that specifica- 
tions will written covering (1) plate, 
sheet, and strip; (2) rod 
(3) tubing; (4) pipe; and (5) wire. 
Industry-wide size tolerances have now 
been established all these products, 
well check tolerances for chemical 
analysis. The Chemical Industry Ad- 
visory Board the American Standards 
Assn. has expressed need for specifi- 
cation for titanium pipe. Also the 
ASME and Pressure Vessel 
Committee writing special case for 
the use titanium pressure vessel 
construction. The new Subcommittee 
intends cooperate with both these 
groups. 

great need was expressed for 
simple codification system for titanium 
and titanium alloys. Several have been 
attempted but yet none have been 
universally adopted. Mr. Mont, 
Titanium Metallurgical Lab., Battelle 
Memorial Inst., was appointed draw 
simple memory system, along the 
lines that developed for steels, for 
consideration ASTM document. 

The next meeting Subcommittee 
Committee B-2 scheduled for 
Thursday, February 13, 1958, St. 
Louis. The meeting will con- 
junction with 1958 ASTM Committee 
Week lasting from February 14. 


Zirconium Task Group Membership 
Open 


survey reported the ASTM 
1957 Annual Meeting, revealed need 
for industry-wide specifications for zir- 
Committee B-2 has author- 
ized its VIII write 
such specifications, and task group 
being organized for this purpose. The 
Chairman Stephens, The 
Carborundum Metals Co., Box 32, 
group open those who make proper 
application Mr. Stephens. Anyone 
cation, use zirconium metal 
should have vital interest 
development. 


Temperature 
Metals 


Survey High-Temperature Prop- 
erties High-Chromium Steels 
Completed 


THE meeting held 
New York City, December the Data 
and Publications Panel the ASTM- 
ASME Joint Committee Effect 
Temperature the Properties Met- 
als announced completion survey 
the elevated temperature properties 
high-chromium alloy steels. The data 
covering this survey published 
ASTM special technical publica- 
tion, completing three-part project 
which the first two phases plain-car- 
bon and medium-carbon alloys were 
published ASTM 180 and STP 
199, respectively. 

reviewing some the recent ac- 
complishments the Joint Committee, 
Smith Cornell University, 
chairman the Data and Publications 
Panel, announced completicn sur- 
vey the strength weldments. The 
report presents tensile, rupture, and 
creep properties for carbon, low-alloy, 
and austenitic steel and for number 


strength high temperatures. This 


work will published ASTM STP 
226 under the title “The Elevated 
Temperature Properties Weld-De- 
posited Metal and 

Lubahn the General Electric 
Co., chairman the General Research 
Panel the Joint Committee described 
literature surveys recently completed 
loading. following step, Lubahn 
stated that extensive research pro- 
gram will undertaken notch-rup- 
ture behavior under particular applica- 
tions. 
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The Test Methods Panel has under 
way program for providing standard 
test specimens for calibrating creep and 
rupture test equipment. The use 
calibrating specimens may obviate the 
necessity for defining the precision 
temperature measurement and control 
testing this sort. 

The Joint Committee has continu- 
ing program sponsoring papers and 
symposia based their 
search. largely through the coopera- 
tion and contributions many organ- 
izations that this work possible. 


Symposium Correlates Func- 
tional Properties 
with Physical Properties 


TECHNICAL 
Petroleum Wax, joint activity 
the ASTM and the Technical Association 
the Pulp and Paper Industry (TAP- 
PI), will hold Symposium Wax 
Feb. 19, 1958, the Commo- 
dore Hotel, New York City, con- 
junction with the annual meeting 

full-day’s program planned 
the wax group which functions sub- 
committee Committee D-2 Pe- 
troleum Products and Lubricants. 

Titles and authors the papers which 
will presented are follows: 


Sealing Strength 
Blends—D. Brown, Turner, 
and Smith, Jr., The Atlantic 


Refining Co. 

The Relationship Wax Crystal Struc- 
ture the Water Vapor Transmission 
Rate Wax Films—R. Fox, Cali- 
fornia Research Corp. 

Composition Versus Properties Micro- 
Waxes—W. Ridenour, 
Spilners, and Templin, Gulf 
Oil Corp. 

Solid Hydrocarbons and Their 
Edwards, Socony Mobil Oil Co., Inc. 

Relation Between Composition and Block- 
ing Temperature Paraffin Waxes 
Arabian, Shell Oil Co. 

Effect Refining Conditions Wax 
Quality—R. Murphey and 
Chandler, Jr., The Texas Company 

Gloss and Gloss Waxed 
Papers—F. Hughes and Walker, 
Standard Oil Co. (Ind.) 

The Effect Paper-Making Materials 
Wax Oxidation Rum- 


berger, Marathon Corp. 

Factors Influencing the Staining 
Wax—Joseph Phillips, 
Sons, Inc. 


Sonneborn 
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ACR Notes 


LUTZ' 


TECHNICAL men, who are 
concerned with the manufacture en- 
gineering materials, find themselves not 
infrequently embroiled customer com- 
plaints. 
process product develops 
initial complaint occurs; 
followed few more complaints. 
The mild distress first registered the 
technical man’s sales organization soon 
‘hanges anguished cries for action, 
the situation worsens. The technical 
man now faced with problem that 
has all the urgency three-alarm fire. 

The answers hundred questions 
are needed once. What went wrong? 
the problem generalized con- 
fined few batches? How did these 
batches differ from satisfactory batches? 
How can future trouble avoided? 


' Vice-President, Pratt and 
Inc. 

the collection Unsolved 
Problems published 1954 are available 
request from ASTM 1916 
Race St., Philadelphia 


Lambert, 


Administrative Committee on Research 


Can anything salvaged from the 
complaint materials? 

The stage now set for unwanted 
research nice clean-cut 
leisurely for knowledge, 
but crash program aimed develop- 
ing answefs very specific and very 
demanding problem. 
tomers are impatient customers. The 
fires hell never burn hotter than the 
breath complaining customer. 

Time passes. 
gations sweat, laboratory 
work, lot accelerated testing, 
usually the source trouble. 
The product righted and 
emotional and business tensions ease. 

This will have been 
broadening one and have been 
Knowledge materials—no matter 
how painfully gained—does increase the 
effectiveness materials. Both men 
and materials are forged the high 
pressures resulting from complaints 
materials. Trouble provides 
centive devise new tests and evaluate 


Trouble—A Hidden Resource 


old ones, to look over specification re- 
quirements, and loosen tighten 
specification limits. other words, 
hidden resource for evolving new 
information. Many ASTM specifi- 
cation owes its existence certain its 
requirements complaints about 
product process. Not all complaints 
quick attack and some attain 
the status industry-wide problem. 
the latter case, they might justify in- 
the ASTM list Un- 
solved which has recently 
been given the more appealing name 
“Challenges Materials Research.” 

vou, the technical committees 
which you belong, know any such 
problems, please submit them the 
Administrative Committee Research. 
sure state the problem, give 
concise review present knowledge, 
list questions that need answering, and 
provide literature references, and the 
names and addresses individuals 
from whom further information can 
obtained, 


Diesels CAN Use Residual Blend Fuels 


Wherever diesel engines are used for motive power, economies are possible 
through the use fuels requiring minimum refinement. This subject was covered 
considerable detail the Symposium Railroad Materials sponsored the Society 


the West Coast National Meeting 1956. 


This symposium now being published 


and will available soon. description may found page 16. Included the 
symposium publication comprehensive report Paul Garin describing the research 
conducted the Southern Pacific Co. which has resulted the proved feasibility 
dual fuel system which so-called distillate fuel used for idling and low 
speeds and heavier blended fuel used from about half full power. Mr. Garin’s 
paper originally included rather extensive summary which does not appear the sym- 
posium publication. This summary somewhat abridged form presented below since 
would appear interest readers the BULLETIN. 


Since 1954 the Southern Pacifie Co. 
has successfully used economy distillate 
fuels with minimum cetane rating 
and maximum sulfur content per 
cent its diesel locomotives. 
came about through extensive re- 
search program use less critical fuels. 
Continuation the research 1954 
has resulted the development 
dual fuel system for 
when idling low outputs and 
less critical fuel, such residual 
blend, high outputs. 
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Electric-motive engines, 
presently designed, require 
distillate fuels for idling and low out- 
puts avoid fouling 
excessive smoking, and spark emission. 
Above about the middle throttle posi- 
tion, the engine investigated the 
Co. will operate 
(referred X-6 type). 

has been found that engine per- 
formance, availability, 
are not adversely affected dual fuel 
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order use fuels like X-6 which 
have high viscosity (300 SUS 100 
necessary preheat the fuel prior 
injection. This done with heat 
exchangers utilizing waste heat from 
engine cooling higher 
viscosity fuels could heated, taking 
advantage waste heat 
exhaust stack supplement that from 
the cooling water. Electric fuel heaters 
are not economical because this energy 
chargeable against the output the 
diesel engine. 


has been found that the combustion 
pattern with X-6 fuel, when heated 
170 essentially the same with 
distillate fuel when operating full 
throttle. Also, the amount smoke 
emission the X-6 fuel comparable 
that distillate fuel indicating 
complete combustion. Spark emission 
normal. 


Although might expected that 
the high sulfur content per cent 
the X-6 fuel would excessive wear 
corrosion, this was not found 
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the case, doubt because the fuel 
used only high output when engine 
temperatures and pressures are condu- 
cive complete combustion. 

The cetane number for the X-6 
fuel does not appear 
formance. 

Filtration the heavy blended fuel 
accomplished with sock type filter 
element primary filter and resin 
impregnated paper type element 
was 
experienced with this type filter. 


secon lary 


the various injectors investigated, 
standard injector with 
having 0.115 in. diam holes with 75-deg 
spray angle has produced good results. 
Alternate operation injectors the 
two types fuel seems beneficial 
minimizing tip deposits. 

The higher volumetric heat content 
the X-6 fuel, even when heated for 
injection, increases the horsepower out- 
put the engine given power 
piston setting. secondary saving can, 
therefore, effected setting the 
power piston compensate for the 
increased heat content the lower 
gravity X-6 fuel. 

Examination the engine parts 
after period operation indicates 
that while the wear greater than that 
experienced with distillate fuel only, 
was much less than anticipated. While 
chromium-plated cylinder liners were 
found hold well dual fuel service, 
was evident that the type and surface 
finish the chromium 
fluences the wear rate these parts. 
Further investigation this 
progress. interesting compare 
the wear rate determined for the X-6 
fuel with that for the distillate fuel. 
Based the same type chromium- 
plated liner, the wear rate per year 
position in. from the top the liner 
was found 6.4 mils for X-6 fuel 
and mils for the distillate The 
engine builders’ recommended limit 
wear for cylinder linings mils 
measured across the diameter. 

The top compression ring wear with 
X-6 fuel was found about double 
that with the distillate. wear 
the other hand was comparable for 
the two fuels. The wear the piston 
thrust washers was found about 
1.7 times more with the residual fuel. 
the other hand, the wear 
connecting rod bearings and journals 
well piston pins and bushings was 
about the same for both fuels. 

Comparisons engine deposits found 
after months operation with 
X-6 fuel with that engine operating 
the distillate fuel after months 
operation using the same lubricating oil, 
rated the X-6 unit 61.9 clean 


Fueling two-compartment tank diesel dual fuel unit. 


and the distillate fuel 69.5 per cent 
clean, 100 per cent representing 
completely clean engine. 

Certain other deposits were investi- 
gated such compression 
deposits, air port deposits, 
around the valve stems and, general, 
they were found either comparable for 
the two fuels somewhat higher for the 
X-6 fuel. 

order minimize corrosive attack 
valves and other parts contact with 
hot exhaust gases, investigation 
being carried out evaluate protective 
coatings such aluminizing and chro- 
mium plating. seats exhaust 
valves were found desirable increase 
particles, airborne otherwise. 

was expected, the lubricating oils 
from the X-6 test unit were found 
contain somewhat higher combustion 
residue loads than with the distillate 
fuel. Therefore, necessary drain 
the oil more often when using the X-6 
fuel. Preliminary experience with non- 
dispersant lubricating oil dual fuel 
service was promising. Analysis the 
oil during the initial test period showed 
low acid numbers, stable viscosity, and 
low percentage contaminants. This 
was probably due the improved 
filtration possible with this type oil 
permitting removal contaminants 
through filter action. While lubricating 
oil practice continues investigated, 
and evident that further improve- 
ments are possible, the use the dual 
fuel system has not required any major 
changes normal lubricating oil prac- 
tices. believed that improvements 
can made, especially the filter 
system, remove contaminants more 
effectively. 

general, the performance the 
dual fuel system developed the 
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program the Southern Pacific has 
been satisfactory both 
original test units and large number 
locomotive units equipped with this 
system and emploved tests.” 
The dual fuel equipment can con- 
sidered fully reliable and suitable for 
regular locomotive service. 
surmountable maintenance 
have been encountered although certain 
aspects require more study and im- 
provement. This applies particularly 
the improvement the top compression 
ring and exhaust valves for the diesel 
engines. Until more satisfactory lubri- 
cating oils can developed for this 
operation, more frequent oil drains will 
the use the dual fuel are more 
than overcome the increased economy 
resulting from the use these fuels. 


Viscometer Calibration Discontinued 


LINE with the Federal 
Government’s general policy with- 
drawing from activities that can 
carried private industry, the 
National Bureau Standards will dis- 
continue calibration viscometers 
January action will per- 
mit the Bureau devote more its 
resources toward meeting demands 
science and industry for new and accur- 
ate standards, 

Viscometers are widely used in- 
dustry the flow character- 
istics nonrigid materials. However, 
most users these instruments now 
carry out the calibrations their own 
laboratories using viscosity standards 
available from the 
addressed interested parties have 
brought forth substantial objections 
discontinuance the service. 
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FROM THE CURRENT MATERIALS NEWS 


From the broad stream current materials information flowing from busy editorial office, random 

samples (mostly random) have been plucked. Thinking them worth re-showing ASTM’ers who may have missed the original articles, 

have included them here. course, had trim the samples fit. There will those who are not satisfied with samples, especially ones 

which are not really random. But these ASTM’ers can contact the institution, magazine, governmental agency, etc., who placed the original 
information the stream, address Random Samples, ASTM, 1976 Race St., Philadelphia Pa. 


Lion Cage 


has moved 
step closer its expected use rockets, 
missiles, jet engines, and nuclear reactors 
the future. 

veloped technique for the ultrapure 
preparation this rare and little-known 
chemical element. Preparation the 
metal its form essen- 
tial basic understanding the 
properties that make interest 
high-temperature structural metal. 
The high purity was produced 
metallurgical process discovered the 
Westinghouse Research Laboratories 
and called zone had 
produced the first columbium ever made 
large enough for realistic 
scientific study the ultrapure metal. 
Their process removes all but the very 
last traces impurities columbium 
refining the metal white-hot tem- 
perature almost 4400 while con- 
fining under vacuum only four 
billionths the pressure theatmosphere. 
This thought the first time that 
any metal has ever been kept 
molten state under such simultaneous 
extremes high temperature and low 

Columbium has unique high-tempera- 
ture properties. Unlike most metals, 
does not lose its room-temperature 
strength drastically with increasing tem- 
perature. 2000 F—just about the 
melting point copper—it has roughly 
the same strength molybdenum and 
several times stronger than the best 
alloys this temperature. Columbium 
also has valuable structural characteris- 
only slightly heavier than iron 
and not brittie room temperatures 
are other high-temperature metals 
such chromium and molybdenum. 

The preparation high-purity colum- 
bium very important aspect the 
research program columbium. The 
ultrapure metal makes possible detailed 
the effects produced oxygen, 
nitrogen, and other elements which com- 
bine readily with the metal. This 
understanding will aid the design 
columbium-base alloys that will com- 
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bine the excellent high-temperature 
strength the metal with improved 
chemical inertness. 

Because active chemically 
near its melting point 4380 molten 
columbium must handled vacuum 
atmosphere some inert gas 
such helium argon. the same 
reason, columbium extreme purity 
any sort crucible similar container. 

Westinghouse zone in- 
vented the Westinghouse Research 
Laboratories three years ago, solves 
both these problems the same time. 
rectangular bar impure columbium 
stands vertically movable platform, 
which can move the bar and down 
inside coil heavy copper tubing. 
The coil and platform are enclosed 
sealed vessel having vacuum only four 
billionths the pressure the atmosphere. 
When strong, high-frequency electrical 
current sent through the coil, corre- 
sponding currents are induced the bar, 
which melts from the inside out. The 
four corners the bar not melt, but 
form within which the molten 
trapped. The bar thus 
serves its own crucible within which 
the white-hot metal refined. the 
bar rises through the coil, molten zone 
columbium travels down the bar from 
top bottom, melting the bar progress- 
ively throughout its entire 
cessive through the coil result 
columbium increasing purity 
more and more impurities are removed, 


New Adhesive Holds 5000 psi 

nessee Eastman Co., Kingsport, Tenn., 
division Eastman Kodak Co., have 
come with adhesive which said 
unusually strong, versatile, and 
quick-setting. 

diameter holds 200 min, 5000 
quires heat, pressure, solvents. 
(Ultimate tensile strength 
bonds are unbreakable sec, 
steel-to-steel sec, wood-to-wood 


ASTM BULLETIN 


Called Eastman 
the adhesive bonds unlike materials 
which not respond conventional 
cements, and firmly holds small joints 
such those miniature assemblies. 
works well many plastics. 

Bonding surfaces must thoroughly 
cleaned and dried. Only surface dirt 
acetone mixture recommended for 
metal The adhesive applied 
one side the joint. When thin 
film covers the whole surface, the other 
half pressed firmly place. 

Eastman says that will cover 100 
The adhesive sets within few seconds 
after the parts have been pressed to- 
gether. Most bonds 
cured within hour withstand rough 
handling. 

Short exposure 212 does not 
materially affect tensile strength; pro- 
man 910 resists solvents well. 24-hr 
immersion alcohol, benzene, acetone 
does not affect it. Weak alkalies 
acids reduce tensile strength slightly. 

pointed out that the adhesive 
reacts quickly with alkaline substances. 
must kept closed containers. 
Shelf life six months one 
not harmful skin although the dried 
film hard remove. 


Steel, The Penton Publishing Co. 


Evolution the Waterhole 


CHEMICAL shield being 
tested the Rattlesnake Reservoir 
Colorado determine whether prac- 
tical way can found reduce evap- 
oration from lakes and reservoirs and 
save vitally needed water arid and 
semiarid regions. 

Laboratory studies indicate that 
per cent evaporation losses can 
eliminated with surface coating 
chemical which has 
known harmful effects human 
life. Western reservoirs lose 
between three and eight feet water 
each vear through evaporation. 

The hexadecanol being used 
flake form, resembling soap 


(Continued page 96) 
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THE TOWER BABEL 


ARTHUR CARPENTER 


This address Past President Carpenter was given the 
occasion his receiving the Charles Goodyear Medal 
the Rubber Division the American Chemical Society. 


THE ruins the city 
Babylon, which were excavated the 
Germans the years before World War 
were exposed the remains the 
Tower Babel. This was the tower 
the sanctuary the great Baby- 
lonian god Marduk and was opposite 
the temple Marduk the Euphrates 
which was restored with great splendor 
structure, which had more than 
once been destroyed and rebuilt, was, 
the time the Babylonian empire, 
nearly 300 high. was built 
seven stages, one above the other and 
the length and breadth the lowest 
stage was the same the height. The 
only account its original construc- 
tion that the Bible the Book 
Genesis, Chapter 11, for this event 
occurred the dim past, some time 
between the great flood about 4000 
B.c, and the days the patriarch 
Abraham about 1900 the de- 
scendants Noah who built it, their 
whole earth was indeed language 
and one Living harmoniously 
together, they undertook build 
city and tower “whose top may reach 
unto The Lord, when saw 
the work, said, the people 
one and they have all one language; 
and this they begin do: and now 
nothing will restrained from them, 
which they have imagined do,” 
Whereupon, confounded their lan- 
guage that they might not “understand 
one another’s speech” and “scattered 
them abroad from thence upon the 
face all the earth, and they left off 
build the city. Therefore 
NOTE.—The boldface numbers parentheses 


refer the list references appended this 
paper. 


name called Babel; because the 
Lord did there confound the language 
all the this the name 
Babel taken having been derived 
from the Hebrew meaning 
confusion, but another 
better derivation would the Assyrian 

This story from the Bible came 
mind when you gave the great honor 
being chosen Goodyear Medalist 
1957 because the physical and me- 
chanical testing rubber has often 
exemplified the confusion which exists 
when people not understand each 
other because conflicting data. 
When, through research, development, 
and standardization, these people be- 
come one and are given the same 
language, there is, truth. little which 
“will restrained from them which 
they have imagined Coopera- 
tive effort attaining unification has 
had much with the progress which 
has been made the years have 
worked the field rubber 
This Goodyear Medal Award therefore 
but also those associates 
the Goodrich Co, and the com- 
mittees the American Society for 
Testing Materials and the Division 
Rubber Chemistry the American 
Chemical Society. 

When Charles Goodyear discovered 
the process vulcanization 
had physical means other than 
hand tests and visual observations 
help him evaluate his product, The 
final measure utility was obtained 
trial the intended service with the 
result that large losses were often sus- 
tained before conclusive answers were 
available, The unusual elastic behavior 
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rubber, however, early 
inspired studies the relation between 
applied stresses and the resulting defor- 
mations, Compressive loads were used 
the earliest work, probably because 
employment the material for rail- 
road bumpers, Later, the investigations 
were greatly extended using tension and 
torsion, The work the pioneers 
this field, Hovine Debonnefoy (2), 
Boileau (3), Villari (4), Stévart (5), and 
Mallock (6), has been often referred 
the rubber literature, but inter- 
esting that Boileau 1856 noted the 
difference effect during loading and 
unloading now known hysteresis and 
data, published 1869, 
for stress and strain the breaking 
point show, when plotted, 
stress-strain curve for rubber, These 
men were seriously handicapped lack 
knowledge about rubber and suitable 
facilities for their investigations, Only 
the simplest apparatus which the ex- 
perimenter himself devised was avail- 
able, 

tension testing, the rubber speci- 
men was hung vertically from hook 
and the stress was applied weights 
placed loading pan attached 
another hook the lower 
gation was read between gage marks, 
The problem gripping the rubber 
threads strips was solved bending 
the ends form loops binding 
them while under strain, Stévart was 
the first use ring specimens, Today, 
the variation load application add- 
ing weights hand could not 
tolerated, but these early investigators 
did not regard seriously influenc- 
ing the results, Except for these men 
and few others who were gradually 
acquiring scientific knowledge the 
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characteristics 
testing the ma- 


fundamental 
vuleanized 
terial, know it, cannot said 
have existed prior the dawn the 


20th century, was time when men 
concerned with rubber were busy 
extending the benefits Charles Good- 
building 
trying out and commercializing the 
wonderful material made available 
suggested uses, numbering more 
than 500, which described Volume 
his book entitled 
published 1853, 

During this period, chemical testing 
also languished, for was time when 
the rubber industry was the hands 
practical men whom Disraeli has de- 
fined who practice the errors 
their course, chemi- 
cal analysis had been used for scientific 
investigations rubber since 
Michael Faraday (7) had determined 
the ratio carbon and hydrogen 1826. 
After Goodyear’s discovery the ac- 
tion sulfur and heat and Parkes’ 
(8) cold vulcanization 
sulfur monochloride, both methods seem 
have been used for nearly fifty years 
the manufacture rubber goods with 
little attention the chemistry the 
Toward the close the 
century however, Weber (9) pub- 
lished early results his extensive 
studies the chemical nature vul- 
which were followed 1902 
his book “The Chemistry 
India Rubber” which summarized 
the chemistry and technology rubber 
known the time. The controversies 
following these publications attracted 
chemists this new field and led 
many additional investigations. One 
may suppose also that the interest 
the rubber manufacturers was aroused 
because within few years they began 
install laboratories and employ 
technically trained people. The start 
was slow evidenced the state- 
ment Oenslager (10) the 
the Perkin Medal Award 1933 that 
years earlier was one three 
chemists engaged the industry 


Akron. 


processes. 


consequence the work Weber 


and other investigators was impress 
the rubber manufacturers with the im- 
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Hand operated Delaloe machine, reproduced 
from ‘‘Science Memmler, American edition, 
1934. (Reinhold Publishing Corp., New York, Y.) 


free and combined sulfur, and the lab- 
oratories the industry began using 
these measurements indicate the 
state vulcanization. Also, the pres- 
ence large amounts resins added 
softeners was regarded indicating 
poor quality product because high 
amounts resins were charac- 
teristic the lower grades the wild 
rubbers the period. Thus, great 
reliance came placed chemical 
testing, and many the early rubber 
chemists were definitely prejudiced 
against all tests quality which were 
not based chemical analysis. 
late 1911, Fol (11) stated that 
only chemical tests were made the 
Dutch Government Bureau for India 
Rubber Trades and Industry Delft. 

During the first decade the new 
century, the stage was rapidly being set 
for the tremendous changes which were 
ahead, including not only enormous ex- 
pansion production but also devel- 
opment new scientific 
research and technical control manu- 
facturing through physical well 
chemical testing. Schidrowitz (12) has 
noted that Weber made reference 
the classic studies Stévart elastic 
properties rubber and that referred 
testing for tensile properties very 
rudimentary form, recommending that 
such tests made ordinary cloth 
testing machine. vear after Weber’s 
book, Bouasse and Carriére (13) pub- 
lished their work cycles extension 
and retraction using loads continuously 
applied feeding copper chain into 
container attached the lower end 
the specimen. This was followed 
superb treatise Bouasse (14) the 
elastic moduli rubber. Soon there- 
after, Pierre Breuil (15) began series 
articles which the time must have 
been considered revolutionary, for 
wrote about mechanical tests used for 
manufactured rubber and compared 
them with tests metals. discussed 
the effects many variables and de- 
methods and equipment then 
employed the laboratories the 
Conservatoire des Arts Métiers. 
Testing machines, built 
still widely used, were illustrated, in- 
cluding lever and pendulum types 


many.) 
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Fig. 2.—An early Schopper 
Dalen tension machine. 
was applied hydraulic pres- 
sure from water main directly 
connected the apparatus. 
(From early catalogue 
Louis Schopper, Leipzig, Ger- 


Load 


well the smal] hand-operated Delaloe 
machine (Fig. employing calibrated 
spring. The motion was usually ob- 
tained screws operated mechanically 
hand, and even hydraulic machines 
were included. Both ring and straight 
test specimens were used, and dumb- 
bell shape was shown. Some attention 
was also given methods which would 
now classed specification and per- 
formance tests. 


Physical Tests Spurred NBS 


1906, the vear that Oensiager made 
the discovery organic accelerators 
event oceurred which 
was ultimately have vast influence 
the acceptance physical testing. 


The National Bureau Stand- 


ards (16) became interested rubber 
because its desire assist other 
Government agencies the preparation 
purchase specifications. The auto- 
mobile industry was about commence 
its tremendous development, and every- 
where technical activity was rapidly 
growing. 1907, though not reported 
until 1916, Dr. Geer (17) started his 
work the Goodrich Co. labor- 
atory the problem age deterio- 
ration rubber. The following year, 
conference connection with the 
International Rubber and Allied Trades 
Exhibition London, Frank (18) 
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the new Schopper-Dalen test- 
ing machine (Fig.2). testing 
this meeting was such that was de- 
India-rubber Testing Committee. The 
next spring, member the British 
Section this committee, Schidrowitz 
(12) published article Ten- 
sile Properties India 
which the earlier work and 
equipment and suggested 
ability standardizing certain re- 
spects some the physical tests. 
machine Tinius Olsen Testing also said that the new Schopper 
Machine Co., made about 1910. chine was the “only one which his 
Rubber World knowledge had been designed solely for 
work with rubber.” 

About this time Memmler and Schob 
(19) started reporting their carefully 
planned large-scale studies mechanical 
testing the Staatliche Materialprii- 
fungsamt Berlin-Dahlem and dis- 
cussed the effects many variables. 
They used the Schopper machine for 
tension tests. The first American ten- 
sion tester designed for rubber re- 
ported the literature was 
zontal machine (Fig. 
Olsen (20) meeting the Ameri- 
can Society for Testing Materials 1910. 
This machine was built the request 
Dr. Geer but apparently was never very 
widely used because the following year 
dynamometer (21) was designed the 
National Bureau Standards and later 
made available commercially (Fig. 4). 
was followed 1912 the Scott (22) 
pendulum machine (Fig. developed 
from fabric tester which had been 
use for more than decade. vertical 
Olsen machine (23), long known the 
Tester,” (Fig. which somewhat 
resembled the design Schopper, be- 
came available later. 

The rapid development these new 
lethargy was probably due part 
increasing interest the physical and 
mechanical properties rubber, but 
appears that the spreading system 
specification purchasing with its need 
for quality definition which could 
quickly and reliably measured exerted 
compelling pressure. Lord Kelvin 
said you can measure what you 
are speaking about, and express 
numbers, you know something about 

but when cannot measure it, 
when you cannot express numbers, 
your knowledge meager and un- 
satisfactory kind: may the 
beginning knowledge, but you have 
your thoughts, advanced 


Fig. 3.—Horizontal tension 


Fig. the 
early tension ma- 
chines Henry 
Scott Co. (now 
Scott Testers, Inc.) 
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Fig. 4.—Motor-driven, 
spring-type machine devel- 
oped the Bureau Stand- 
ards 1912. 


Fig. 6.—The verti- 
cal Olsen machine, 
long known the 


The Need for Test Methods 


The railroads had been purchasing 
Rubber World materials specifications for many 
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years and were extending this rubber 
products. The Government agencies, 
too, were learning about rubber and 
preparing specifications. need for 
means suppliers with the 
requirements materials measurable 
terms and assuring delivery spec- 
ified was being felt all through indus- 
try. This, course, necessitated de- 
velopment equipment and methods 
test which could used and 
effort to be “of one language and one 
speech.” Also, the increasing use 
rubber com- 
pounds was rendering chemical methods 
less indicative the quality 
ized rubber with consequent turning 
toward. physical tests. 

the summer 1911, the Inter- 
national Testing Committee 
London connection with the 2nd 
International Rubber and Allied Trades 
Exhibition. noteworthy that 
opening the meeting, Berk- 
hout (24), who had been Conservator 
Forests Java, said, all, 
shall have attack the 
lem establishing standard methods. 
is, course, necessary should 
agree regard the physical and 
should when man can see the signi- 
ficance his own figures but not able 
understand somebody Little 
plished that meeting, but extensive 
outline was prepared tests 
considered. These included stress-strain 
break, effect repeated stretching 
tests abrasion and hardness, effects 
heat, light, water, oil, acid, and al- 
kali, permeability gases, electrical 
tests, and chemical analysis. That 
same the Third International 
Rubber Congress London, Memmler 
(25) gave detailed information the 
mechanical tests rubber 
equipment used Berlin-Dahlem. 
described tests permanent set, aging, 
and folding resistance well 
Martens’ crushing test, Mai abrasion 
test, Brinell indentation, Schopper pen- 
dulum impact, and others. 

Later, that year, anonymous 
writer (26) the India Rubber World 
commented, “It worthy remark 
that late vears, the technique the 
upon data empirically 
dentally every quarter, 
inventive and creative 
established mechanical tests, applicable 
manufactured products those 
process the various plants. Con- 
sequently, these tests were from the 
very beginning diverse character; 
varying from one laboratory another, 


organic accelerators in 


ceased 
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both the methods and the machinery 
employed. the other hand, these 
tests are not sufficiently old have at- 
tained uniformity through the adoption 
standards the best and most de- 
cisive amongst them. Nevertheless, 
the introduction their standardization 
has been proposed certain testing 
machine makers who, with view 
the solution the problem, have pro- 
duced testing machines which are in- 
tended meet the requirements the 
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The movement for standardization 
this country culminated December, 
1911 the organization ASTM 
that its first was “On Standard 
Specifications for Rubber Products,” 
which was later changed deleting 
tions. The committee consisted that 
first six rubber producers and 
fourteen nonproducers, whom five 
represented railroads, two were Bureaus 
the Navy, and three were from 
the electric industry. The objective 
was obviously obtain assistance 
the preparation purchase specifica- 
tions, for the first subcommittees ap- 
pointed were products such hose, 
belting, packings, and insulating tape. 
The first ASTM rubber standards were 
completed 1915 and were specifica- 
tions and methods test for fire hose 
and specifications for electrical wire and 
cable with insulation containing per 
cent Hevea rubber. The methods 
test for hose, which included both 
chemical and physical tests, 
tended revised cover additional 
rubber products from time time 
specifications for them were 
However, these methods remained with- 
out major change for seven vears while 
the committee worked 
sively product specifications, prac- 
tically all of which were for goods used 
either the railroads the 
industry. 

Meanwhile, 1912, the National 
Bureau Standards published the first 
edition its Circular entitled 
Testing Mechanical Rubber 
describing the equipment and methods 
employed the Bureau. 
covered were tension tests using the 
new Bureau Standards dvnamometer, 
elasticity permanent set using 
special extension table, reduction 
tension when stretched definite 
elongation (stress decay) and “friction 
pull” (ply adhesion) the dead 
weight method. 

The apparatus was all either designed 


ASTM BULLETIN 


who 1914 presented paper the 
Fourth International Rubber Congress 
London the “Influence Tem- 
perature the Tensile Properties 
Wormeley mentioned the use the 
above tests specifications 
United States and the variations 
each them resulting from testing 
different temperatures. out 
the need for standardization, the object 
make the work different 
laboratories Thus im- 
plied the confusion which was grow 
worse before improvement came. 
Variations results were unavoidable 
when people were just learning the 
effects the many variables 
conditions, but laboratory workers 
familiar with them 
scrupulous sometimes used them their 
own advantage. Before temperature 
testing was specified, passing hard- 
ness value, for example, could often 
obtained immersing soft specimens 
cold water Iam reminded 
also the early worker whose job re- 
quired testing tensile strength 
specification goods using small hand- 
operated serew machine. When his 
results were low, turned the hand- 
wheel faster. commenting this, 
said, got could play that ma- 
chine like Nevertheless, 
the variations encountered ordinary 
what was thought proper care, 
were the source endless difficulty. 
the end World War testing 
problems had become annoying that 
various agencies began give them 
committee Standard Procedure for 
Testing Rubber Products was author- 
ized ASTM Committee D-11 and 
work was started general methods 
physical testing include and replace 
the old fire hose methods. 
thereafter, the National 
Standards advised the committee that 
project was being started there 
rubber. The committee suggested that 
first consideration given ac- 
celerated aging test and appointed 
special subcommittee 
Also, new subcommittee chemical 
analysis was organized take over the 
work the Joint Rubber Insulation 
Committee which had been concerned 
with chemical methods for period 
about seven years. the same time 
committee methods analysis 
appointed the Division Rub- 
ber Chemistry the American Chemi- 
cal Society which had been officially 
organized 1919. The chairmen 
these committees, Simon Collier (28) 
for the Rubber Division and 
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Boggs for Committee D-11, held joint 
meeting Pittsburgh 1922 and agreed 
chemical analysis rubber products. 
These methods were eventually ap- 
proved and published ASTM and 
have since stood with comparatively 
few revisions landmark stand- 
ardization rubber technology. 


Performance Tests Appear 


about this same time, Committee 
D-11 formed subcommittee 
formance tests for which work on abra- 
sion, aging, was 
belting was added 
later. Meanwhile, the 
Rubber Chemistry had appointed 
committee physical tests with 
Vogt chairman. Its report (29) 
the Division April, 1924 was 
masterful presentation the methods 
preparing and testing experimental 
the so-called tension 
tests, including discussion 
mental data many the variables 
requiring standardization. 

1926, new enlarged physical 
testing committee was 
investigate the effect variables such 
temperature and relative humidity 
upon the physical properties rubber. 
This committee chose the problem 
determining the importance con- 
trolling atmospheric temperature and 
relative humidity while conditioning 
rubber test specimens various stages 
preparation and testing. The work 
was carried out the National Bureau 
search associate under the direction 
the committee. report (29) pub- 
lished 1928 dealt with stress-strain 
and tensile properties and another (29) 
the following year with abrasion resist- 
ance. Finally, 1930, the committee 
published recommended outline 
tentative standard procedure for the 
preparation and physical testing 
rubber (29). that time the sugges- 
tion was made Schade (30), 
but was not followed, that the com- 
mittee extend the work having rep- 
resentative various laboratories 
the industry and apply the principles 
standardization the recommended 
procedure try eliminate the con- 
flicting results often obtained the 
same material tested different lab- 
oratories. 

Many probably remember 
mendous variations that were common 
the results physical tests when the 
Rubber Division was sponsoring this 
work. These were 
nounced with compounds the pure 
gum type. statistical study 
stress-strain tests test specimens 
cut from single factory inner tube, 


Wiegand and Braendle (31) reported 
tensile strength results ranging from 
extremes 2220 2950 psi with dis- 
tribution curve skewed toward the 
higher value. 


When tests were made different 
laboratories, the results were worse 
was shown study aging tests 
three compounds eight laboratories 
conducted ASTM subcommittee. 
The test sheets were compounded, 
mixed, and cured one laboratory and, 
all, over 5000 dumbbells were pulled. 
When, after three vears, the work was 
completed, the subcommittee was un- 
able report any definite conclusions 
because the variations obtained from 
both the original and aged specimens. 
that time the ACS procedure had 
become available, and the 
mittee repeated the original test one 
compound thirteen laboratories. 
reporting this series, the chairman, 
Schatzel (32) stated that whereas 
the previous variation tensile strength 
had been between 2920 and 4144 psi, 
the new one was between 3232 and 
3792 psi. The maximum variation 
all laboratories, checked against the 
average tensile strength, was approxi- 
mately per cent. similar value was 
obtained for the moduli 400 and 
600 per cent, while ultimate elongation 
gave much closer agreement. Similar 
improvement from standardization 
the ACS die and controlling atmos- 
pheric conditions was reported 
Sturtevant (33) series tests 
five laboratories. 

During the period the great con- 
tributions the Rubber Division, 
ASTM Committee D-11 
going change. The need for better 
tests was increasingly realized, and dis- 
satisfaction with some the existing 
cause lack agreement the test 
results required for their enforcement 
and because was felt that they failed 
give adequate assurance service- 
ability many industrial applications. 
Consequently, the Committee decided 
concentrate development and 
standardization test methods, leav- 
ing the question detailed purchase 
specifications for reconsideration after 
establishment suitable standard meth- 
ods test. With this change ob- 
jective, progress became rapid. New 
subcommittees were formed which stud- 
ied and prepared many new test pro- 
cedures, were 
discontinued, and technical papers 
rubber properties and testing began. 
appear ASTM publications. The 
Rubber Division standard procedure 
for physical testing was incorporated 
far possible ASTM methods. 
Finally, 1935, the first the special 
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compilations ASTM Standards 
Rubber Products (34) issued. 
This book, presenting consolidated 
form the results many years effort 
numerous workers the field 
voluntary standardization chemical, 
rubber products, soon became indis- 
reference source for specification writers. 
has since been published annual 
basis, incorporating the results new 
developments and changes agreed upon 
the parent committee until now 
substantial volume more than 
pages having very wide acceptance 
the industry. 

With the achievement consider- 
able degree standardization rubber 
testing agreement after the long 
research for new knowledge 
and development new methods 
and test equipment, there still remained 
the problem having the individual 
laboratories apply the standard meth- 
ods with the care and meticulous atten- 
tion detail that necessary for suc- 
cess test work. Troublesome vari- 
ations still occurred which were often 
shown caused some small de- 
tail lack refinement equipment 
which had been overlooked. other 
cases, existing knowledge concerning 
the test the characteristic being 
measured was not sufficient permit 
the desired. Important con- 
tributions this phase the testing 
problem have been made the Joint 
ASTM-SAE Technical Committee 
Automotive Rubber organized the 
two societies 1939 cooperative 
meeting place for automotive engineers 
and rubber technologists. addition 
outstanding work rubber testing, 
this committee has 
fications (35) for automotive rubber 
chasing practices the industry. 


Standardization Matures Synthetic 
Program 


The culmination came the syn- 
thetic rubber program World War 
when, necessity, standardization 
reached the highest level vet attained 
the rubber industry. The story 
this program has often been 
was realized from the beginning that 
the plants and their operation, the 
processes and the testing the product 
would require the utmost standard- 
ization produce uniform rubber 
many locations and every effort was 
made assure that result. not 
need mention, for example, the adop- 
tion GR-S for the greater part the 
production, the design the standard 
plant, the precautions that were 
taken assure uniform raw 
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These and many other phases the 
program, including the standardization 
testing controls both during manufac- 
ture and the finished product, have 
been discussed detail Livingston 
and Cox (36) their very thorough 
the book Rubber” pub- 
lished under the auspices our Division 
Rubber Chemistry. only wish 
emphasize their statement that 
1948, the accuracy 
rubber industry left much de- 
sired; systematic errors were found 
most physical testing laboratories, and 
there was considerable variation 
They 
further state that consequence 
intensive drive improve the precision 
laboratory testing, the standard de- 
viations the test results obtained 
the various copolymer plants 1948 
had been reduced level only one- 
half one-sixth that 

This drive for reduced variability 
test results was carried out many 
laboratory was built 
form lots laboratory compounding 
ingredients established 
standardized the National Bureau 
Standards. Daily testing 
erence lots standard 
each laboratory was required. Testing 
equipment was standardized and im- 
proved the National Bureau 
Standards and the testing machine 


January 1958 


Fig. 


Rubber World 


Scott Testers machine equipped with Accr-O- 


Meter electrical weighing and recording system, and high- 
and low-temperature condition box and test chamber. 


Fig. 


manufacturers. Examples are the modi- 
fication the Mooney Viscometer (38) 
and the ORR L-5 Model the Scott 
tester (39). Finally, educational 
program like that suggested Schade 
the Physical Testing Committee 
1928 was adopted, and Dr. Garvey, 
present chairman the Rubber 
Division, then with the Office Rubber 
Reserve, and Dr. 
National Bureau Standards, visited 
each laboratory and assisted train- 
ing all technicians perform the tests 
the same standard 
standardization testing indeed 
necessary follow the admonition 
Pasteur (40) “Exhaust every com- 
bination, until the mind can conceive 
others 

recent vears, the rubber literature 
covering the investigations physical 
and mechanical behavior the ma- 
terial and the new methods and equip- 
ment for measuring them has grown 
such proportions that even the most im- 
portant contributions cannot men- 
tioned here. During the past two dec- 
ades, large proportion these de- 
gram and has been surveyed 
Juve (41) his excellent chapter the 
previously. 


The Work 


Despite the great progress made, there 
still much that remains done. 
Too little known about the complex 
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Instron Engineering Corp. floor model with load 
capacities from 10,000 Ib. 


properties such abrasion resistance, 
adhesiveness, 
Fundamental scientific work needed 
the precise mechanism these 
phenomena and their relation the 
intimate structure the material, be- 
fore good methods controlling and 
The tests presently used are undoubt- 
edly measuring something accurately, 
but are not sure just what, and when 
they fail evaluate serviceability 
doubtless because the test 
service involve different conditions 
which not appreciate the signifi- 
cance, indeed are aware them 
all. When become annoyed 
difficulties this sort, let con- 
sider how badly would handi- 
capped rubber manufacture had 
without our magnificent labora- 
tories with their wealth equipment 
and the research which have 
produced them and back only half 
way the time Charles Goodyear 
when the only means judging quality 
and serviceability was try article 
the intended service. 

research physical 
testing does not appear offer the 
prospect immediate financial return, 
and therefore often difficult ob- 
tain for the necessary support both 
manpower and money. Yet history 
provides ample evidence that the de- 
velopment new methods observa- 
tion and measurement indispen- 
sable forerunner many the greatest 
discoveries. The X-ray 
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way our present knowledge the 
rubber (42). The 
electronic vacuum tube gave radio 
and television. The electrical resistance 
strain gage combined with the vacuum 
tube and cathode-ray oscilloscope has 
made possible not only better test- 
ing machines (43, 44) (Figs. but also 
the studies stresses and vibration un- 
der conditions service which have re- 
sulted safer, more comfortable auto- 
mobiles and lighter, better airplanes. 
The electroh microscope has revealed 
new worlds the field reinforcing 
pigments. final recent example, 
infrared spectrometry (45) has enabled 
know when had produced 
synthetic rubber that really dupli- 
interesting wonder how many 
laboratory workers synthetic rubber 
the past may have made this material 
their mixtures without realizing its 
existence because they had way 
identifying it. Truly, the words 
Pasteur (46), “All things are hidden, 
obscure and debatable the cause 
the phenomena unknown, but every- 
thing clear this cause 
must devote more attention causes. 

are now the threshold new 
age—that the utilization atomic 
energy. Tires have already been vul- 
canized the rays this source 
energy. Who knows what great events 
lie ahead? Two years ago Dr. Dins- 
more (47) told about the depth and 
breadth knowledge required today 
rubber technologist. Again, are 
reminded the words Pasteur who 
said Sciences gain mutual 
support,” and, “It characteristic 
science reduce incessantly the num- 
ber unexplained phenomena” 
While cannot now see the future, 
clear that have the industry 
the depth and breadth knowledge 
ail the sciences that will re- 
quired meet the challenge the end 
that the unexplained shall disappear. 
the words Michael Faraday (49), 
“Tn the pursuit science, first start 
with hopes and expectations; these 
realize and establish, never again 
lost, and upon them found new ex- 
pectations farther discoveries, and 
pursuing, realizing, establishing 
and founding new hopes, again and 
Perhaps, last, shall re- 


build the Tower Babel which will 

reach unto the Gate the God. 
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Radioactivity Surface Waters— 
Practical Laboratory Methods 


was first 


observed 1896 Henri 
who demonstrated that uranium would 
fog photographic film. Shortly there- 
after, was learned that thorium and 
actinium were also radioactive and that 
there were long series radioactive 
substances associated with each these 
three elements. was found that the 
parent elements 
from element element the emission 
alpha, beta, and gamma radiations 
until some stable end-element was pro- 
the case these three series, 
the stable end-element was isotope 
lead. These naturally series 
elements, through 
daughter gases radon and thoron, have 
appreciable effect upon background 
air activity. These activities are 
washed down with rain and 
into water supplies. 

In addition to the radioactive ele- 
ments forming the mentioned 
above there are other naturally radio- 
Cowan include potassium-40, rubid- 
and these, the radio- 
active potassium most interest. 
found everywhere and amounts 
0.011 per cent the natural element. 
The amount potassium the 
curies about 300 per liter (1). 


are carried 


series 


oceans 


With the development and operation 
nuclear reactors and other types 
atom smashing machines, large quanti- 
ties radioactive elements 
duced. These include all the elements 
the periodic table. 

Since radioactive materials are dam- 
aging tissue, standards have been 
for their control. The 
Atomic Energy Commission 
that the level exterrial and internal 
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exposure for its workers should not 
exceed 300 per week. For the gen- 
eral population has been suggested 
(2) that this value reduced factor 
10. The National Committee 
Radiation Protection (3) and the In- 
ternational Commission Radiological 
Protection (2) have proposed maximum 
permissible concentrations for many 
the radionuclides drinking water and 
values for evaluating the radioactive 
hazard are predicated upon incomplete 
may 
newer information becomes available. 
For unknown mixtures radioactive 
materials the 
concentration water for 
alpha, beta, gamma contaminants 
100 per this value also being 
when applied the general population. 


change 
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Should the activity the drinking 
water exceed 100 per liter would 
necessary the activity for 
radionuclides evaluate the 
hazard. The two most hazardous radio- 
nuclides far drinking water 
concerned are radium (an alpha emitter) 
and its daughter products, 
tium-90 beta that 
nuclides were present drinking water 
would permit raising the permissible 
level 1000 per liter more, 
even though the philosophy 
keep the levels radioactivity low 
possible. 

When released into the environment, 
bottom muds, soils, and biological ma- 
terials. Accordingly, analyses 


quired determine the degree such 
necessary, the 


concentration and, 
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J 


specific radionuclides. The purpose of 
this paper present analytical meth- 
ods for the determination gross alpha 
and gross beta radioactivity water, 
soil, and biological materials, 


and deducted from the 
Prolonged storage samples for weeks 
will reduce through decay the sensitivity 
the tests and introduce errors ex- 
trapolation from decay data the time 


has adopted internal chambers for the 
alpha and beta counting samples 
dishes in. diameter. 


Water Samples 


Since desirable differentiate 


veloped the Robert Taft Sani- collection. Since the distribution between radioactivity associated with 

tary Engineering Center. dissolved and suspended activity may suspended solids and that solution, 

change with storage, separation volume sample (usually 250 ml) 

Samples and Sampling Procedures filtration should made soon after filtered through 
sanitary science the alpha and sample collection. The filter containing the suspended 
snow, tion with acids disinfectants usually solids dried (103 C), weighed, treated 

rain, and surface ground waters are avoided because these agents may alter for counting, and 

importance they affect the quality the distribution activity compared after thoron daughters have 

water supplies and plant and animal unpreserved samples. Where used, insignificant values. 
foods. The water-soluble fraction always well check the activity Membrane filters are nonconductors 

more immediate concern water sup- the preserving medium along with which distort the electric field internal 
plies where treatment chemical co- determination activity the solid counters and tend suppress the 

agulation and filtration used re- fraction. Biological samples should true counting rate. This count sup- 
move insoluble suspended matter. processed and composited pression energy dependent. 

The radioactivity soils, river bot- state where possible, then frozen however variable for samples 

tom sediments, and biological materials preserved necessary for transporta- the same radionuclide. and kence 

also interest, because many iso- tion and assay some distant labora- direct correction for cannot made. 
topes tend become fixed air par- tory. 


ticulates, vegetation, 
plankton, and may reveal ac- 
cumulation concentration activity 
not detectable waters. 

Standard procedures (4) are usually 
satisfactory for the selection sample 
containers and the collection repre- 
sentative samples. When highly acidic 
alkaline wastes are being assayed, 
control tests may reveal the deposition 
radioactivity container surfaces. 


Sample Preparation 


Although liquid and scintilla- 
tion counters warrant further study for 
assaying alpha, gamma, 
some beta activity solutions slur- 
ries from original samples concen- 
trates, the conventional methods utilize 
internal-chamber thin-window count- 
ers for measuring radioactivity. 
detected, the radiation must escape from 


For example, has been found that 
for zirconium-95 (Emax 0.37 Mev) 
columbium-95 0.16 Mev 


per cent the true counting rate. The 
charge problem overcome readily 
(a) wetting the dry filter with minimal 
quantity conducting followed 
drying and counting, saturat- 
ing the filter with ethyl alcohol, igniting 
the aleohol, and finally directing the 
flame of a Meeker burner over the sur- 


The time interval between collection the sample, enter into the sensitive vol- face of the sample for 10 to 20 sec. q 
and analysis levels ume the counting chamber and ionize Ignition without will result 
short-lived activity —S sought va if the counting gas. violent burning with a resultant loss of 4 
they are present which will The radiation from the most energetic sample. method (6) has 
interfere with the analysis longer- alpha emitter and from beta radiation been found 
lived isotopes. For example, samples 


air particulates the radon daughters 
(composite half-life min) and 


having energy Kev will not 
escape from the sample covered 


The filtrate transferred beaker 


will stopped covered only alkalinity) and transferred with 
per sample solids. Con- rubber policeman and distilled water 
and preferable destroy matter weighed, and counted. 
beta counting samples two more 


days after sample collection (to permit 
decay radon and thoron daughters) 
counting both the alpha and beta 
activity for earlier assay. The beta 
activity radon and thoron daughters 
may from the alpha results 


The tared weight aluminum dish 
(bottle cap) plus the air dry membrane 
filter diameter permits rough 
estimate the suspended solids and the 
transmission factor, since the suspended 
diameter. 


Many fluids are useful, such Anstac 


For samples air particulates collected 
glass fiber filters Anstac has been found 
satisfactory, but the burning technique ap- 
plied membrane samples simple, less 
time-consuming, and permits immediate 
counting for radon daughter activity. 


before depositing thin film sample 
solids from which radiation may readily 
enter the counter. Counting 
sample unreliable except for known 
mixtures radioactivity. 

With end-window counters having 
diameter less than in. the sample 
mounted smaller diameter planchet 
dish and counted some distance be- 
low the window. losses 
occur the air space, the window, and 
the insensitive volume the Geiger- 
Miiller tube. The farther the sample 
placed from the window the lower the 
geometry percentage radiation 
(emitted all directions) entering the 
geometry and relatively low self-absorp- 
tion losses which occur that the Robert 
Taft Sanitary Engineering Center 
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Soil Samples 


Sediments soils low organic mat- 
ter are air oven-dried and prepared 
for counting the usual method 
quartering for representative sampling. 
Several grams fine mesh sample, 
ground mortar with pestle nec- 
essary, are wetted with distilled water 
make thin cream. Quantities 
sample roughly equivalent 50, 100, 
and 200 dry solids are spread 
uniform depth tared dishes. The 
samples are then air- oven-dried and 
weighed. Slow drying clay samples 
usually results firm, continuous, 
and dustless deposition which permits 
counting without 
Samples that shrink crack show 
evidence loose dust are wetted with 
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Fig. 


few drops acetone containing 0.5 
per cent lucite. The acetone evaporates 
leaving enough Lucite binder 
mg) hold the sample firmly and dust- 
free while Sediments high 
organic matter are dried 103 
and ignited 600 prior distributing 
suitable aliquots fixed solids dishes 
above. 


Biological Samples 

Organic matter such leaves, grasses, 
algae, fish bones, scales, and 
fat-free matter prepared for counting 
determining the dry solids (103 
and fixed solids (600 large repre- 
solids) silica stainless steel dishes. 
Being corrosive aluminum, the fixed 
solids are usually neutralized with 
and then kneaded with glass 
rod pestle form smooth thin 
cream similar that made preparing 
sediment samples. Suitable aliquots 
the moist sample are 
counting dishes. The samples are oven 
dried, weighed, treated with acetone- 
Lucite necessary, and counted. Small 
samples containing less than 300 
fixed solids are processed directly 
several stainless dishes having 

Some biological samples such milk 
and muscle tissues cause difficulty 
counting wet ashing. Two- 10-g 
samples moist tissue are placed 
(50 100 beaker and digested 
for periods from min overnight 
room temperature with approximately 
gravity 1.42). Following solution, the 
samples are warmed gently (hot plate) 
with increasing heat and evaporated 
dryness, After cooling, 


are 


con- 
each 
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internal proportional counter. 


digestate for second and third acid 
evaporation dryness. One 
concentrated and few drops 
hydrogen peroxide (30 per cent) are 
used for the fourth digestion. Except 
for globule two fat some 
samples, the digestion should com- 
plete. Residual acid removed with 
two successive evaporations distilled 
water used wash down the sides the 
beaker. For small samples containing 
less than ash the entire contents 
the beaker are transferred with dis- 
tilled water and rubber policeman 
counting dish. The sample evap- 
orated dryness oven (103 C), 
weighed, and counted. For large samples 
such bone, the digestion carried out 
ina weighed beaker, and after digestion 
the ash diluted known weight with 


distilled water and appropriate aliquot 
volumes are transferred counting 
dishes. The samples are evaporated, 
oven-dried, weighed, and counted. 
they appear dusty they are treated with 
acetone-Lucite prevent counting diffi- 
culties and loss sample. 


Radioactivity Measurements 


The radiation counter (Fig. consists 
methane-argon flowtype counting 
chamber (Fig. 2), pre-amplifier, and 
electronic sealer and power supply 
assembly. radioactive 
emission initiates ionization gas which 
detected the counter. The scale: 
totals the ionization events occurring 

selected time interval. 

proper adjustment operating 

voltage, both alpha and beta activities 

may measured internal propor- 
tional counters. the low voltage 
suitable for alpha counting, beta 
emissions are not detected because the 
counting gas insufficiently ionized 
activate the When the 
voltage adjusted higher value suit- 
able for counting beta activity, both 
beta and alpha radiations activate the 
pre-amplifier. 


Voltage Plateaus 

The criterion for counter stability and 
reproducibility that plot counting 
rate versus instrument operating voltage 
should possess broad and flat plateau 
region. This characteristic influenced 
the area the source and the size and 
position the high-voltage electrode (5). 
The plateaus are 
standard radioactive sources which have 
areas comparable the count- 
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ing dishes. The instrument will per- 
form satisfactorily the mid-plateau 
voltage the plateau 150 more 
length with slope less than per cent 
per 100 


Calibration Standards 


standard source (secondary stand- 
ard) uranium oxide plated stainless 
steel used determine alpha voltage 
plateaus and check instrument perform- 
aluminum foil (which completely at- 
tenuates alpha activity) used deter- 
mine beta plateaus and serve 
permanent beta standard. Periodically 
the instruments and the permanent 
standards are checked against certified 

Stability counter performance 
checked with permanent standard 
three times day. Any counting-rate 
deviation exceeding per cent the 
standard value counting confidence 
limit per cent (6) indicative 
improper instrument behavior, and 
minor adjustment the operating volt- 
age does not correct the performance, 
other steps are taken remedy the 
difficulty. high background indicates 
chamber contamination. Erratic count- 
ing may due high voltage discharge 
from dust excessive roughness the 
electrode. The preamplifier tubes, con- 
densers and resistors, and the scaler 
tubes and circuitry are then checked 
the listed order locate the trouble and 
make appropriate corrections. 


Obtained from National Bureau Stand- 
ards. Two types standards are employed: 
(1). Radium DEF on silver; (2) solutions of 
specific radionuclides such sodium-24, 
phosphorus-32, and iodine-131. Aliquots 
the solutions are evaporated counting 
dishes and measured. 


Instrument Background 


The background alpha radiation 
usually less than 0.5 count per min 
unless the chamber has become con- 
taminated. and gamma radia- 
tion, however, cause background 
counts per min the voltage 
used counting beta 
ground measurements are made 
empty counting dishes three times daily 
for two and one 16-min intervals 
following instrument calibration with 
the standard. This 32-min total count- 
ing period per day yields value for 
alpha background usually reliable 
+50 per cent and for beta activity 
per cent. 

Samples are arbitrarily counted for 
two 16-min periods, each preceded 
30- gas flush the counting 
chamber. the two measurements 
not agree within counting (6), 
improper gas flushing suspected and 
mediately. For this practical time 
sample and background counting, the 
minimum detectable alpha beta 
activities (7) are 0.5 and counts per 
min, respectively. Where greater 
counting precision desired, the count- 
ing time can increased. may 
decreased with minor loss precision 
for samples moderate high activity. 


Counting Efficiency and Conversion 
Micromicrocuries 


function the geometry, the back- 
scattered radiation, and the trans- 
mission radiation through sample 
solids, that is, For the 
type internal counters used the 
geometry factor per cent 
0.5. 
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Backscatter 


measuring alpha activity, very 
reflected into the counter from the sam- 
1.02. The factor for 
beta activity dependent the energy 
the radiation and the effective atomic 
number the sample dish and its sup- 
port. one-half-year old mixed 
fission products and tallium-204 stand- 
ards aluminum dishes mounted 
brass chamber have backscatter factor 
1.29 and 1.31, respectively (13). 


Self-Absorption 


The transmission radiation through 
sample solids function amount 
and chemical solids, the 
type radiation, and its energy. For 
alpha activity natural uranium 
(energy 4.2 and 4.76 Mev) the trans- 
mission seriously reduced (8) 
shown Fig. This figure also 
shows that increase the effective 
weight water solids, such 
would result from high chloride con- 
tent, permits greater transmission for 
samples equal thickness. The alpha 
transmission soils having 100 per cent 
silica (effective weight 21) 
substantially less than ferric oxide 
(effective weight 41.8), When 
testing alpha activity unknown energy 
solids unknown composition, 
appears that samples minimum thick- 
ness (less than per should 
counted avoid uncertain correc- 
tions for transmission. 

The loss transmitting beta activity 
through sample solids less than for 
alpha activity, but nevertheless sample 
thickness has important influence 
the true counting rate shown Fig. 
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The figure shows the transmission TABLE LEVELS VARIOUS MEDIA, CINCINNATI, OHIO. 
through sample solids for phosphorus-32 


(maximum energy, 1.7 Mev), for iodime- 


Gross Alpha Gross Beta 


131 (maximum energy largest com- Medium Year Unit Sus- Fil- 
ponent, 0.6 Mev), and for one-year-old pended Suspended Filtrable 
mixed fission Rainfall per liter 29- 250 52- 050 
The transmission activity from 1956 liter 27-24 000 500 
‘istern water 1956 ‘uuc per liter 13— 1 330 34- 500 
fission products will vary somewhat ith Ohio River 1956 <3-3 
the age the sample. correcting for Tap water per liter <10- <10- 
beta transmission, assumed that Ohio pond per 20-280 
unknown beta emitters have energies per 
Leaves 1954 per g 120-1500 
products Plankton Ohio pond per 40-5100 
The conversion curie units the Fish Ohio 1954 per 0-31 110-260 


measured counters known effi- 
ciencies involves dividing the counts per 
min where 2.22 disintegrations 
the fractional efficiency the counting 
arrangement. 


Interpretation 


The above methods radioactivity 
analysis have been applied surface and 
ground waters throughout the United 
States over period six with 
but minor changes technique. The 
levels vary depending the natural 
radioactivity and man-made pollution. 
the environmental area near 
reactor sites, air-borne fission products 
from the testing nuclear weapons have 
been largely responsible for the increase 
radioactivity shown Table 

The table lists the ranges activity 
found the Cincinnati, Ohio, air and 
rain 1954 and 1956 (primarily due 
the testing nuclear devices the 
Pacific) compared that cistern 
water, leaves trees near Cincin- 
nati pond, the pond water, and 
plankton, fish, and mud the pond. 
Usually the air and rain activity could 
identified from data being 
fission products formed specific test 
date and having negative exponential 
decay factor The rapid decay 
young fission products, physical accre- 
tion activity surfaces, sedimenta- 
tion, and dilution all account for reduc- 
tion radioactivity cistern, surface, 
and pond water compared that 
found rain. 

Rain samples processed and meas- 
ured for radioactivity within 
after collection have been found con- 
tain significant quantities radon and 
thoron daughter products. 
cases necessary either (1) make 
both alpha and beta measurements and 
correct for the radon-thoron daughter 
content (2) measure activities after 
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Radon-222 Oct., 1956 samples. 


* Alpha activity from daughters of lead-212 (thorium B) in Oct. 1956 samples. 


e Of fixed solids. 


Discussion 


Internal proportional counters have 
been selected for low-level radioactivity 
measurements they possess 
geometry efficiency. End-window 
and scintillation 
counters differ from these that they 
have low and variable over-all effi- 
ciency particularly for measurements 
weak energy beta radiations. Hence, 
great uniformity sample thickness 
essential for reliable counting efficiency. 
Moreover, second instrument needed 
for alpha measurements. 

cases where possible meas- 
ure radionuclide means its 
crystal scintillation 
counters may found useful because 
the penetrating power gamma radia- 
tions make the measurement essentially 
independent sample solids media. 
Unfortunately, many radionuclides 
emit gamma radiation emit 
low abundance. 

Liquid scintillation counters (9) ap- 
pear offer some advantages for count- 
ing both liquid and solid samples, but 
the techniques require further explora- 
tion. They may found extremely 
useful both: for gross measurements and 
for analyzing specific radionuclides. 

Maximum permissible concentrations 
radionuclides water vary widely, 
and hence the hazard contaminated 
water can evaluated accurately only 
specific isotope analyses. Certainly 
for sustained levels activity near the 
maximum permissible 
sample may establish the absence 
significant amounts the more hazard- 


associated with short-lived isotopes 
low ingestion hazard. 
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Methods are available present for 
determination radium (10) and 
the development chemical and 
physical methods for the quantitative 
analyses other radionuclides. 


Summary 


Practical procedures for determining 
the gross alpha and gross beta radio- 
activity water, soil, 
samples have been described. The 
procedures consist separating sus- 
pended activity, evaporation filtrates, 
and deposition thin film sample 
solids large (2-in. diam) dishes for 
counting internal, gas flow, propor- 
tional counters having maximum 
efficiency about per cent for alpha 
and per cent for beta activity from 
mixed fission products. 
The methods used are suitable for esti- 
mating nonvolatile radioactivity 
levels far below 100 per liter (the 
maximum permissible concentration 
water), are applicable levels exceeding 
100 per liter, and may through decay 
measurements knowledge radio- 
nuclide indicate the health 
significance observed activity. 
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Brittleness Temperature Testing Elastomers and Plastics 


WEBBER 


Subcommittee Low Temperature Testing Elastomers and Plastics 
ASTM Committee E-1 Methods Testing established, 1951, Task 


Group Correlation Test Methods. 


This task group, following survey 


determine tests major interest for use low temperatures, has studied 


methods test for four properties: 


stiffness, hardness, rheological proper- 


ties, and brittleness. The general pattern study has been, first, survey 
and select test methods for each property which are applicable low tem- 
peratures and, second, obtain test data means interlaboratory 
studies the same group elastomeric compounds. From these data, 
the task group has obtained information the utility various methods 
low temperatures and plans determine and report any useful cor- 
relation which may exist among them. Reports the work the first 
three hardness, and rheological properties have been 


published (1, 


TASK GROUP Cor- 


relation Test Methods found only two 
methods general use for the determin- 
ation brittleness low temperatures, 
both ASTM Other possibilities 
were considered and, these, two—a 
falling weight test and the Charpy impact 
test—were investigated 
round-robin study the four test 
methods soon indicated that only one 
method among them, ASTM Method 
746-55 was useful over the range 
materials tested. recheck using 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all com- 
munications ASTM Headquarters, 1916 
Race St., Philadelphia 3, Pa. 


The boldface numbers parentheses re- 
fer the list references appended this 
paper. 


Tentative Method Test for Low-Tem- 
perature Brittleness Rubber and Rubber- 
Like Materials T), 1955 Book 
ASTM Part 1188; Tenta- 
tive Method Test for Brittleness Tem- 
perature Plastics and Elastomers Im- 
pact T), 1955 Book ASTM 
Standards, Part 148. 


modified criterion failure was made. 
and conclusions the task 
group are summarized this report. 


Definitions and Concepts 
Brittleness 


Early the deliberations the task 
group, this definition brittleness was 
proposed: ‘‘the inability material 
Further discussion the task group 
indicated that this definition was 
cient. For example, plastic bar 
material considered brittle 
flexed repeatedly for millions 
dynamic maximum stresses below 
its endurance limit, without fracture, 
because although brittle the usual 
sense, itself’’ these dy- 
stresses. rigid plastic, stressed 
fraction its ultimate strength 
dead weight static load) may fail 
time with fracture characteristic 
brittle impact failure, that is, non- 
ductile, low-elongation break. Some 
flexible rubber compounds when struck 
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room temperature rifle bullet 
hole, typical indication 
failure. elastomer brittle when- 
ever the rate straining exceeds its 
relaxation rate. 

each these examples, are 
aware brittleness only after mate- 
rial has been shown that 
neither hardness nor modulus elas- 
ticity correlates fully with brittleness 
brittle materials, materials 
brittle condition, shows that the break 
always occurs relatively low strain, 
with characteristically smooth con- 
choidal fracture surface. Usually 
propagation evident brittle failure. 
Because of the small strain, materials 
failing brittle fashion absorb less 


ALFRED WEBBER, senior supervisor, 
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ment, Pont Nemours and Co., 
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the field physical measurements plastics 
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energy per unit volume 
materials; that is, less work required 
break the specimen. put these 
concepts together, definition for brittle- 
ness might read material brittle if, 
when stressed fracture, breaks with 
little strain, low energy absorption, 
and with relatively smooth con- 
choidal fracture surface evidence 
crack propagation.” 

well known that brittleness not 
fundamental property material 
but dependent upon other variables 
addition the nature the material 
itself. Two the principal variables 
are temperature and rate develop- 
ment strain. common experi- 
ence that any selected rate strain- 
ing, there temperature tempera- 
ture range below which material will 
ductile failure will with high unit 
energy absorption relative that 
the brittle failure. Plots 
volume, electrical loss, and various mod- 
uli versus temperature have shown that 
there are temperatures which more 
less abrupt changes occur 
slopes of the curves. 
transition region 


Such a secondary 
associated with “brittleness tempera- 
For some materials, such 
rubber, this temperature will low and 
quite sharply defined. With others, 
brittleness 
over wide range low temperatures. 
For materials such polystyrene, the 
brittle point may well above normal 
room 

Ideally, the most useful information 
determining family tensile stress- 
strain diagrams rates static 
ballistic loading over practical 
range temperatures. Such informa- 
tion the form unit energy absorp- 
tion versus strain rate and temperature 
would even meaningful for design 
purposes. Unfortunately, single piece 
suitable test equipment available 
for making these measurements, nor 
would the test simple enough for 
reasons, simple tests have been devised 
obtain approximate data, conven- 
ient but high straining rates. 


define specimen and the loading! 


parameters, then for these conditions 
“brittleness may deter- 
mined. Provided that each material 
tested equally sensitive notches 

* Tentative Method of Test for Tension 
Testing of Vulcanized Rubber (D 412-51 T), 
1955 Book ASTM Standards, Part 
1129. 

Test for Physical State 
Cure Vulcanized Rubber (T-50 Test), 
(D 599-55), 1955 Book of ASTM Standards, 
Part 1072. 
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other stress-raisers, variations strain- 
ing rate, and the other minor variables 
our procedure, may compare and 
rank them according their usefulness 
for applications comparable our test 
conditions. The methods 
mination brittleness low tempera- 
ture which have been adopted ASTM, 
and others which have been considered 
for this purpose, are based upon these 
concepts. 


Test Methods 


the simpler methods for determina- 
tion brittleness temperature, least 
three measurement are used: 

temperature which failure occurs 
under specified straining rates; 

which per cent the specimens 
tested fail; and 

Determination the temperature 
which marked transition some 
measurable property (such electrical 
loss, specific volume, modulus elas- 
ticity, energy break) occurs which 
might demonstrated correlate 
with the onset the phenomenon 
brittleness. 

Methods using the techniques indi- 
cated (3) above, while probably ca- 
pable providing quite exact data, 
were considered the task group 
too complex and time for 
using these techniques have been stand- 
ardized. Therefore, the following meth- 
ods were studied: 

ASTM Method D736 (now revised) 
Test for Low-Temperature 
Brittleness Rubber and Rubber-like 
are die-cut the form die the 
familiar tension test ASTM Method 


Fig. 


A—complete separation 


break 
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Two specimens are placed bent 
loop between two horizontal plates 
separated in. The fixtures and 
specimens are exposed the test tem- 
perature for hr. the end this 
period, the plates the flexing fixture 
are moved rapidly, usually hand 
impact unspecified rate, from the 
in. separation position in. 
apart. Cracks fractures the speci- 
men are considered failure. two speci- 
mens fail the test temperature, the 
compound considered have failed. 

ASTM Method 746 (now re- 
vised) 
Plastics and Elastomers 
this method small specimens are 
clamped cantilever beams hori- 
zontal position. After immersion 
liquid heat transfer medium the test 
min the 1952 version Method 
the specimen group specimens 
impacted standard striking edge 
ata speed per sec. Test 
specimens may either die-cut pieces, 
0.075 in. thick, in. wide the famil- 
iar T-50 test specimen ASTM 
Method The impact hammer 
may energized either solenoid 
motor the commercially avail- 
able form the apparatus. 
method, ten specimens are tested 
each sufficient number tempera- 
tures determine statistically the tem- 
Failure was formerly specified 
method complete separation the 
specimen into two 
The present method alternatively de- 
fines failure the appearance any 
crack the specimen which visible 
and Fig. illustrate the com- 
mon types failure. The per cent 


Types failure Method 746 specimen. 


C—partial break 


hole 


ia 
| 
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TABLE 


A..... Gum rubber compound 

B.. SBR (GR-S) compound, tread type 
Polyethylene 

Viny] plastic, plasticized 


E.. eee Neoprene 
Labbe, Government Laboratories, University 
of Akron; C and D by B. H. Carey, Bakelite 
Co., Bound Brook, J., and 
DeCoste, Bell Telephone Laboratories, Mur- 
ray Hill, 


TABLE 


Appa- 


ASTM 
Participant 
A..|American Cyanamid D 746 Solenoid 
Co., Stamford, 
| Conn. 
Brook, N. J. y 
D..\E. I. du Pont de Ne- D 746 Motor 
mours & Co., Inc., 
Polychemicals 
Dept., 
Wilmington, Del. 


Rubber Co., 
Akron, Ohio 
G..'B. F. Goodrich Re-| D 746 
search Center, 
Akron, Ohio 


Solenoid 


TABLE TEMPERATURE DATA deg C). 


Gum Rubber SBR (GR-S) Polyethylene Vinyl 3 
Solenoid : J —52 —71.4 — 62.5 31.2 
G —53 — 63.6 | — 68. -33.8 
Average Range <—859 - 69 — 63 33 
>. Q 10 3 
Motor 58.5 — 62.4 — 67 34 
D — §2 —74 —68 --40 
K 54 — 57 <—63¢ -- 35 
Average Range. . <—59 <—66 -- 36 
9 17 5 6 
I —59 < —62 — 45-48a --49 
Estimated from report laboratory. 
temperature, this method provided peratures were calculated 


data formula and graphically. Method 
736 was used written except that ten 
specimens were tested each tempera- 
ture and laboratories were requested 
include the lowest temperature which 
all specimens did not fail, the highest 


Test Program 


Five materials listed Table were 
used this study. The first four 


these were the same compounds 
those used the earlier studies other 
properties. Seven 


temperature which all failed, and 
least one temperature between these 
extremes. This was done compare 


Ordnance, Motor 
U.S. Dept. of the D736 
Army, Rock 
Island, Ill. 
K...U.S. Rubber Co., D 746 |Motor 
Passaic, N. J. D 736 " 


brittleness temperature, may 
graphical method. addition the 
standard determination provisions 
have been made the procedure for 
routine acceptance test based upon 
specification limiting percentage 
failures specified temperature, 
that none shall fail among five tested 
specified temperature. 

Two other methods were con- 
sidered and tried. 


(a) The falling weight (Tinius Olsen 
test) 


this method, the test specimen sup- 
ported simple beam, loaded im- 
pact through knife edge the center 
point 5-lb weight falling through 

Laboratory Passaic, J., us- 
ing this method conditioned low-tem- 
perature room, were 
ures occurred only one material and 
case were the data sufficient 
determine brittleness temperature. 


(b) Charpy Impact Test 


was proposed also 
test, ASTM 256, made over 
series temperatures, might show the 
point which the transition brittle 
failure occurred. This method was 
explored the Armstrong Cork Co. 
Since only the specimens could 
broken the lowest 


ipated, using the test methods listed 
Table II. Method 746, one 
five specimens in. wide were tested 
simultaneously. The brittleness tem- 


these tests, possible, the same basis. 

The results this study are tabulated 
Table ITI, and are shown Fig. 
From the data obtained, can seen 


D746 SOLENOID 
0746 MOTOR 

INDETERMINATE 


°C. 


Fig. first test program. 
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that for some the tests gum 
rubber, SBR, and polyethylene was 
indeterminate, either because 
ability the laboratory obtain 
sufficiently low temperature because 
some specimens did not 
pieces as originally specified for failure 
condition. More than half the data 
from Method 736 were indeterminate. 
was concluded, therefore, that achieve- 
ment the criterion 


TABLE 


INTERLABORATORY STUDY 


unreasonable for some 
materials, such gum rubber, and that 
meaningful criterion. was decided 
repeat the measurements Method 
746, using the new criterion order 
obtain better measure the 
reproducibility among laboratories. 
was also decided that neoprene sample 
should tested along with the gum 


ASTM METHOD 746, BRITTLE- 


NESS TEMPERATURE DEG CENT 


Neoprene 


al (2) 
American Cyanamid 
(Solenoid) 
(—39 
The Bakelite Co. (Motor) 38 
(Motor 4] 40 
Goodrich 
(Solenoid 
( 3S 
Rock Island Arsenal 
(Solenoid 3S 33 
U.S. Rubber (Motor 
( 34 


(1) 7, for complete breaks, 
(2) for any crack. 


Gum Rubber SBR 


(1 (2 (1) (2 
55 54 74 — 64 
(-—53 73 ( — 68) 
61.5 63 

ra) 57 
57 72 70) 
< 74 53 73 66 
74 69 67 5S 
66 55 57 
66 56 66 (—59) 


* Figures in parentheses determined by graphical method. 


> One point estimated for calculation. 


-30 
y ~ 


-70 


-80 


NEOPRENE 


SOLENOID-END POINT, BREAK 
POINT, ANY CRACK 


MOTOR -END POINT, BREAK 
POINT, ANY CRACK 


MOTOR-END POINT, ABOUT 


AVERAGE STUDY 


GUM RUBBER 


INDETERMINATE 


BREAK 


$$$, 
| 


SBR (GR-S) 


Fig. second test, using Method 746 only. 
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rubber and SBR (GR-S). 
prene compound had been 
earlier studies ASTM Committee 
D-20 Plastics and was known 
have very sharply defined brittleness 
temperature. Six 
pated this second study. The results 
are summarized Table and are 
shown Fig. this summary, 
figures parentheses are those deter- 
mined the graphical method while the 
other figures were determined cal- 
culation from the formula. The advan- 
tage and validity the “any visible 
criterion are obvious from the 
fact that the now determinate 
practically The improved 
reproducibility among laboratories using 
different types equipment indicated 
the greater precision the data. 


Cases. 


Discussion 


Since the scope the work the 
task group was examine existing 
methods, research development 
work undertaken determine 
causes poor reproducibility 
improve the method test. 
clear that more work the present 
methods would be useful. Consider- 
able study has gone into the present 
version Method and, with 
minor editorial changes, will soon 
considered for adoption standard. 


was 


Although the speed impact, one 
the most important variables the 
test, specified with reasonable toler- 
ance, difficult parameter meas- 
ure. Improved 
recently for measuring the velocity 
the striker have that some 
machines not operate the specified 
velocity, 
niques should lead better control 
velocity and consequently better repro- 
ducibility. 


shown 


re-emphasized that brittleness 
temperature not fundamental prop- 
erty material. Any measure used 
function many variables, partic- 
ularly mode and rate 
Materials which elongate more than 500 
per cent moderate speeds may exhibit 
signs brittle fracture very high 
even room temperatures. 
The fact that material has brittle- 
ness temperature —40 does not 
necessarily mean that will not exhibit 
brittle failures above that temperature 
any application nor, conversely, that 
will always fail all applications 
below —40 The so-called “brittle- 
ness empirical value 
useful for specification 
tion materials, but stated the 
scope Method 746, not 
necessarily measure the tempera- 
ture which the material 


speeds, 


may 


used.”’ 
(TP 


q 
{ 
q 
fi 
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TABLE 


SIGNIFICANT FACTORS 


BRITTLENESS TESTING LOW TEMPERATURES. 


Force 


Method Instrument Specimen Cond. Time Applied 

Die C 

0.080 in. 

+ 0.010 in 

Motor driven 1.00 + 0.25 in. long 3 0.5 min 
0.075 0.010 in. (liquid 
thick 
0.02 in. wide 


Method D 746 —- 55 T 


Solenoid 


actuated 


T-50 Test specimens 
of Method D 599 
and modified T-50 spe- 


cimens have been used 


Conclusions 


addition providing brittleness 
temperature data the four materials 
for the correlation study, this work 
has led the task group the following 
conclusions: 

Method ASTM 746 presently 
the only standard method suitable for 
routine determination low-tempera- 
ture brittleness. 

The failure criterion now speci- 
fied Method 746 preferable 
the former specification. 

There significant difference 
between results from the motor and 
solenoid operated equipment provided 
each used specified. 

data support the conclusion 
Committee D-20 that there nor- 
mally significant difference between 
results obtained calculation and 
the graphical method. 

Further refinement speed con- 
trol and possibly the addition speed 
indication should improve the reproduci- 
bility this method. 
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Mechanical and Physical Characteristics 
Jewelry Bronze, 87.5 per cent Strip 


DELMAR TROUT 


specifications which include Jewelry 
Bronze, 87.5 per cent for any basic mill 
form. However, for many years this 
alloy has been produced and consumed 
volume quantities, primarily wire 
form. Because its almost natural 
gold color, has found use base 
for gold plate and substitute for 
gold costume jewelry 
haps its greatest application has been 
wire form for slide fastener compo- 
nent parts. the past few there 
has been increasing interest and use 
this alloy strip form for such 
applications compacts, em- 


etched articles, lipstick contain- 


ers, and The alloy has excel- 
lent cold-working and good hot-forming 
characteristics and can processed 
all common fabrication processes. 

Reliable mechanical property data 
for strip has been lacking, and experi- 
ence has shown that interpolation 
Commercial Bronze, per cent (ASTM 
Specification alloy No. 2), and 
Red Brass, per cent (ASTM Speci- 
fication 36, alloy No. 
ments did not warrant sufficient assur- 
ance that the resultant properties for 
Jewelry Bronze, 87.5 per cent were 
either correct satisfactory for specifi- 
cation purposes. November 1954, 
the Copper and Brass Research Assn. 
(CABRA) approved this alloy 
standard and issued Alloy Data Sheet 
Some the properties this data 
sheet appeared contain interpolated 
values for flat products due the lack 
more complete data. 

was therefore deemed desirable 
determine the mechanical 
for this alloy for both rolled and 
annealed tempers. 
could then serve for both internal con- 
trol and specification 
some the more widely used physical 
properties were determined. 
Preparation Material 

from single 3000-lb cast bar with 


NOTE.— DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all 
communications ASTM 
1916 Race Philadelphia Pa. 

Specification for Brass Plate, Sheet, Strip, 
and Rolled Bar 36— 56), 1956 Supple- 
ment Book ASTM Standards, Part 
18. 
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There are ASTM specifications for this 87.5 per 
cent copper, 12.5 per cent zinc alloy basic mill form 


This bar had the following 
composition 


Copper 87.29 per cent 
Lead 0.01 per cent 
Iron 0.02 per cent 
Tin, 0.01 per cent 
Zine Remainder 


This bar was processed 
according the following 
cedure: 


Corner mill; 

Roll 1.255 in. thick five passes; 

750C; 

Crop ends; 

Anneal 750 and 

Flatten and overhaul 0.500 in. 
thick. 


Sufficient material was selected 
vield coils, each 
in. width 0.040 in. gage and 
finished various tempers: 

Descriptions the coils follow: 


Coil Finished Temper 

No. 0.025 nominal annealed 

No. 0.050 nominal 

No. Quarter-hard from 0.025 

No. Quarter-hard from 0.050 

No. Half-hard from 0.025 

No. Half-hard from 0.050 

No. Three-quarter-hard from 0.025 

No. Three-quarter-hard from 0.050 

No. 9... Hard from 0.025 mm 

No. 10 Hard from 0.050 mm 

No. 11 Extra hard from 0.025 mm 

No. hard from 0.050 

No. Spring from 0.025 

No. Spring from 0.050 

No. Extra spring from 0.025 

No. Extra spring from 0.050 

Brown and Sharpe numbers 
from 0.025 

No. 18.. Brown and Sharpe numbers 


from 0.050 mm 


The reduction prior the ready-to- 
finish anneal was extra hard temper 
to-finish gages were accurately checked, 
were the finished gages, permit 
exact percentage reduc- 
tions for eventual use plotting the 
checked for grain size each anneal- 
ing point, and all cases the average 
diameter was within 0.005 that 
desired the nominal annealed tem- 
per. 

Samples were selected from coil Nos. 
and 13, and were subsequently 
annealed Lindberg laboratory fur- 
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nace appropriate temperature incre- 
ments each temperature order 
determine the annealing character- 
istics. 


Properties Investigated 


The following tests were performed 
the rolled-and-annealed temper speci- 
mens where applicable: 


1. Tensile strength, psi, 

Yield strength (0.5 per cent ex- 

tension under load), psi, 

Yield strength (0.2 per cent offset), 

psi, 

strength (0.1 per cent off- 
set), psi, 

limit, psi, 

Proportional limit, psi, 

Elongation in., per cent, 

Shear strength, psi, 

Rockwell hardness, scale, 

11. Rockwell hardness, 30T 

12. Rockwell hardness, 15T 

13. Knoop hardness (KHN) 
load), 

mm, 

15. Modulus elasticity, psi, 

resistivity, and 

Electrical conductivity. 


Methods Test 


Tensile properties were determined 
accordance with the methods test 
the ASTM Methods 
Tension Testing Metallic Materials 


DELMAR TROUT, supervisor metal- 
lurgical research, Scovill Manufacturing Co., 
Waterbury, Conn. responsible for the 
development new alloys, new im- 
proved metallurgical methods and proper- 
ties, and improvement present alloys and 
their properties and characteristics. For the 
past several years Mr. Trout has been ac- 
tive the work ASTM Committee B-5 
Copper and Copper 
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bronze, 87.5 per cent strip. 


test specimens conforming 
Fig. those methods. All tension 
specimens were prepared blanking 
and shaving double-die tool 50- 
ton single action press. The specimens 
were tested Baldwin- 
Tate-Emery universal testing machine. 

The yield strength 0.5 per cent 
extension under load was determined 
using Riehle exten- 
someter. 

The proportional limit, elastic limit, 
yield strength both 0.1 and 0.2 per 
cent offset and modulus elasticity 
were determined, using 
Southwark automatic 
corder with 2-in. gage length exten- 
someter integrated the testing ma- 
chine. 

Because the character the 
stress-strain curve for copper-zine alloys, 
which not exhibit definable vield 
point, difficult determine the 
stress which inelastic action begins; 
thus the elastic limit and the propor- 
tional limit (these terms frequently 
being used interchangeably) are most 
difficult evaluate. definition the 
elastic limit the greatest stress which 
material capable sustaining, with- 
out any permanent strain remaining, 
upon complete release 


2(E 8 - 54 T), 1955 Book of ASTM Stand- 
ards, Part 1551; Part 1246. 

18-55 T), 1955 Book ASTM 
Standards, Part 1, p. 1590; Part 2, p. 1285. 

4Tentative Methods of Preparation of 
Metallographic Specimens (FE 3 - 46 T), 1955 
Book ASTM Standards, Part 1149. 

5 Tentative Methods for Estimating the 
Average Grain Size of Wrought Copper and 
ASTM Standards, Part 1345. 


whereas the proportional limit the 
greatest stress which material capa- 
ble sustaining without any deviation 
from stress-to-strain 
(Hooke’s law). 

For our tests, the elastic limit was 
deemed the maximum stress 
which, upon release the load, 
measurable permanent set was noted. 
The proportional limit was, noted 
above, taken the greatest stress 
the Hooke’s law portion the stress- 
strain curve. 

Elongation was determined match- 
ing the ends the fractured tension 
specimen and measuring the change 
length the previously scribed 2-in. 
gage marks. 

Shear strength was determined using 
specially designed jig which contained 
disk in. diameter the material 
tested, and from which blanked 
disk in. diameter using constant 
hold-down pressure the larger disk. 
The required blank the 1}-in. 
disk, when related the sheared area, 
gives the shear strength. This test was 
performed under compression the 
same testing machine was used for the 
tension tests. 

Rockwell hardness values both 
ends the tension specimens were 
determined prior testing accord- 
ance with ASTM Tentative Methods 
Test for Rockwell Hardness and Rock- 
well Superficial Hardness Metallic 
Materials 

Knoop hardness numbers (KHN) were 
determined Tukon microhardness 
tester using load. Small 
specimens were cut from the tension 
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Reduction by Cold Rolling, per cent 


Effect cold rolling hardness jewelry bronze, 87.5 


per cent strip. 


specimen skeleton scrap and the sur- 
face tested was hand polished 
through 0000 emery paper. 

The microstructure and grain size 
studies were made samples prepared 
accordance with the methods test 
prescribed ASTM Methods and 
modified chromic acid etch- 
ing reagent was used for studies both 
The grain size was estimated using 
GSL-Micrographex Comparator. 

Electrical properties were calculated 
from resistance measurements made 
0.5 in. 0.040 in. slit samples 
using the Kelvin bridge method. All 
values were corrected 


Test Results 


All tests were run duplicate and 
generally the results were within exper- 
imental error. necessary, additional 
samples were tested. All plotted data 
points represent averages the individ- 
ual test results. 

Figures and are standard-form 
cold-rolling curves, and their over-all 
pattern typical for alloys. 
interesting fact note the differ- 
ence work-hardening rates the 
material tension compared that 
shear (Fig. 1). Whereas the tensile 
strength for per cent reduction 
cold rolling double that the annealed 
temper, there but two-thirds in- 
crease shear strength for compara- 
ble reduction. This has been found 
general characteristic most cop- 
per alloys. The flattening the hard- 
ness curves (Fig. after about 
per cent reduction cold rolling em- 
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phasizes the difficulties unreliability 
inherent the use hardness tests 
for specification purposes. 

The copper alloy industry has 
the extension method 
method testing for yield strength. 
The advantage this method that 
can determined directly whereas 
the offset method requires 
consuming stress-strain curve. long 
the yield strength defined and the 
method standard within industry, 
its usefulness such obvious. 
copper alloys have similar stress- 
strain curves, the 0.5 per cent exten- 
sion method entirely reliable and re- 
producible from sample sample. 
noted from Fig. the 
strength both the extension and offset 
methods similar for annealed tem- 
pers and has similar slopes and values 
about per cent reduction 
cold rolling. However, above per 
cent the extension strength changes 
slope and increases lesser rate for 
increased rolling reductions. Compari- 
son the extension method 
strength and the elongation curves 
Fig. shows them appear inversely 
proportional. Extension yield strength 


Freynick, Mechanical Properties 
Wrought Phosphor Bronze Am. Soc. 
Testing Mats. (1955). (Issued Separate 
Publication ASTM STP No. 183.) 

7 Recommended Practices for Designating 
Significant Piaces in Specified Limiting Val- 
ues 50), 1955 Book ASTM Stand- 
ards, Part 1634; Part 133; Part 
1940; Part 1318; Part 1416; 
Part 1662; 1605; 1956 Chemi- 
cal Analysis Metals, 52. 
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Reduction by Cold Rolling, per cent 


Effect cold rolling mechanical properties jewelry 
bronze, 87.5 per cent strip. 


Fig. 


more directly related ductility than 
offset yield strength. Offset yield 
strength desirable for few engineer- 
ing applications; therefore its determi- 
nation was felt necessary provide 
complete data this alloy. 

would expected that elastic 
and proportional limits should very 
close value. However, when tested 
according the basic definitions, the 
proportional limit higher than the 
Refinement test methods and mini- 
mization all test errors should cause 
these properties approach one another. 

The the modulus elas- 
ticity curve Fig. warrants comment. 
The modulus elasticity usually 
published constant value regard- 
less temper. However, can seen 
that this property maximum about 
per cent reduction cold rolling, 
and the values for the annealed and 
per cent reduction tempers 
lar. For some engineering calculations, 
this change modulus should taken 
note that the character the modulus 
elasticity curve shown Fig. 
similar many shown Gohn, Guer- 
ard, and 

Figure illustrates the effect cold 
rolling the electrical properties 
Jewelry Bronze, 87.5 per cent. With 
increasing amounts cold rolling there 
proportional decrease conductiv- 
ity, with similar increase resistiv- 
ity. This normal for copper- 
zine alloys. 

Figures and illustrate the effect 
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Reduction Cold Rolling, 


Effect cold rolling electrical properties jewelry 
brenze, 87.5 per cent strip. 


the annealing temperature the 
mechanical properties and the grain 
size Jewelry Bronze, 87.5 per cent. 
The ordinate scale for grain size 
pseudo-logarithmic linear scale 
for grain size versus linear scale for 
type curve whereas this pseudo-loga- 
scale results linear relation- 
ship grain size versus temperature. 
Another advantage this scale that 
the ASTM annealed temper ranges 
have similar linear displacements. For 
example, the ordinate length 0.015 
0.035 approximately the same 
0.035 0.070 mm. From Figs. 
and the recrystallization and sof- 
tening temperatures can 
selected and the values and rates 
change various properties during 
annealing can determined. 

interesting note that the rate 
change mechanical properties 
for the annealed tempers very small 
over very wide spread grain size; 
wide variations grain size have little 
effect mechanical properties. Grain 
size determinations closer 
ASTM rounding-off procedure 29)? 
have little significance relation 
mechanical properties. 

maximum noted the elonga- 
tion curve (Fig. grain size 
about 0.035 mm. Above 0.035 
the elongation decreases slightly indi- 
loss ductility larger grain 
sizes. Several years ago attempted 
evaluate the Olsen ductility cup test 
and found similar condition for cop- 
per-zine alloys containing per cent 
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strip. 


more copper. For these red alloys 
the maximum cup height ductility 
was grain size 0.035 mm, whereas 
for Cartridge Brass, per cent, the 
maximum ductility was grain size 


Fig. characteristics jewelry bronze, 87.5 per cent 
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Fig. 8.—Effect prior reduction cold rolling annealing 


characteristics jewelry bronze, 87.5 per cent strip. 


0.070 mm. 

Data and information the effect 
prior reduction cold rolling 
mechanical properties (Figs. 
and grain size (Fig. 10) are most valu- 
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able both the producer and the fabri- 
cator. Study these figures well 
Figs. and reveals that mini- 
Nos.) per cent cold rolling was 
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between annealings result 
normal and uniform 
erties and characteristics. The soften- 
ing temperatures for various prior 
tions defined the midpoint between 
grain size are follows: 


necessary 


Softening 
Temperature, 
deg Cent 


Temper temperature) 
Hard 4B&S Nos. 370 


Spring Nos. 330 


| 
The grain size for half- 
hard temper Nos.) was 0.020 
to-finish grain size 0.025 mm. All 
other tempers showed fine recrystallized 
grain sizes (0.005 0.006 mm) with 
increasing uniformity direct relation- 
ship the prior reduction. 
Many times required that 
complicated finish- 
annealed with over-all hardness 


grain size within range. 
Actual metal thickness reductions 
the final operations may vary from 
per cent through intermediate 
other sections the part. can 
close hardness grain size control 
difficult. Also, complicated drawn 
shells possible anneal the heavily 
for other than Jewelry 


Bronze, 87.5 


per cent taken from original 
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Hard 
30000 40000 60000 70000 80000 30000 
Tensile Strength, psi 
Fig. tensile strengths some copper-zinc alloys. 


reduced portion without softening the 
area lower reduction. 

the comparative 
tensile strength various tempers 
per cent; Commercial 
Bronze, per cent; Red Brass, 
per cent (ASTM Alloys No. 
and respectively); and Jewelry 

revealed 


Bronze, 87.5 per cent. 
this chart, the properties Jewelry 


shows 


data and from CABRA alloy data 
sheets and Bronze, 87.5 per cent, are very similar 
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those Commercial Bronze, per 
cent, especially for 
Therefore interpolation the prop- 
erties the per cent and 
cent copper-zine alloys incorrect and 
substantiates 
for this investigation. 
Sufficient data had been collected 
from tests both breakdown and the 
finished tempers, together with earlier 
data, compile hardness conversion 


objective 


(TP 15) 


@ 
\ 
+ 
| | q 
Pd 
| 4 
Size 
4 
+ + 4 
Temperoture, deg Cent 
; 
— 
JUeE 
i 4 
ey 
3 
4 


chart applicable Jewelry Bronze, 
87.5 per cent flat products (Table I). 
Comparing this chart with the ASTM 
Hardness Conversion Tables for Car- 
tridge Brass, per cent can 
seen that the cartridge brass con- 
version hardnesses for the high-copper 
alloys can error much 3.5 
points between the Rockwell and 
F scales. 

The conversion values for the Knoop 
hardness number are not consistent 
with those for Rockwell hardness. 
The conversion Jewelry Bronze, 
87.5 per cent, from the scale the 
scale higher than for Car- 
tridge Brass, per cent. The conver- 
sion Jewelry Bronze, 87.5 per cent 
from the Rockwell scale the Knoop 
hardness number lower than for Car- 
tridge Brass, per cent, based the 
Wilson Mechanical Instrument Co. 
Chart No. 52. Additional work would 
necessary resolve explain this 
discrepancy. 


Conclusions 


The mechanical properties Jewelry 
Bronze, 87.5 per cent more nearly ap- 
proximate those Commercial Bronze, 
per cent than those Red Brass, 
per cent, especially for rolled tem- 
pers. For usage based mechanical 
properties alone there appears 
significant improved properties 
warrant choice Jewelry Bronze, 
87.5 per cent preference Commer- 
cial Bronze, per cent. The choice 
Jewelry Bronze, 87.5 per cent would 
generally dependent upon property, 
such color, properties, 
thermal characteristics, color being the 
most important. 

Our experience indicates that Table 
reasonably accurate for 
alloys with 100 per cent copper 
and that sufficiently accurate 
serve basis for the development 
high-copper alloy standard conversion 
chart. 

For our own use prepared Table 
requirements for rolled tempers and 
approximate Rockwell hardness values 
for both rolled and annealed tempers, 
patterned after the tabulated form for 
requirements ASTM 
36. The data Table have been 
used for our internal control and speci- 
fication purposes for Jewelry Bronze, 
87.5 per cent flat products for almost 
one year, with serious discrepancies 
inconsistencies noted. These tabu- 
lated data may prove valuable for speci- 
fication work for this alloy, especially 
ASTM Committee Copper 


and Copper Alloys. 


1955 Book ASTM Stand- 
ards, Part 2, p. 1318. 
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TABLE CONVERSION CHART FOR JEWELRY 87.5 PER 


Rockwell Hardness 


Scale 


AND APPROXIMATE 


Temper 


Half-hard 


Scale 


60. 


61 
62 .( 


61.0 
5 


62.5 


63 ( 
64 


64.5 


65 


65.5 


66. ( 


66.5 


67 


Who 


Three-quarter-hard 


Hard 

Extra hard 
Spring 
spring 
0.050 mm 
0.035 mm 
0.025 mm 
0.015 mm 


CENT FLAT 
Knoop 
Hardness 


Number, 


500 


over 


59 
60 
60 


STRENGTH 


PRODUCTS. 


Rockwell Hardness 


Seale 


Scale 


SS 


SY 
S89 
90 


90. 


91 


93 
93 


94. 


95 


95. 


96 
96 
97 
97 


98. 
98. 
99. 


100 


100. 
101. 
101. 


102 
102 
103 
103 
104 


105 
106 


106.! 
107. 


108 
108 
109 
109 
110 


REQUIREMENTS FOR 


30T 
Scale 


70.5 


ROLLED 


Knoop 


Hardness 


Numbe 


over 
500 


95 
100 
101 
103 
104 
105 
106 
108 
109 
110 


PAW bo 


on he 


te 


TEMPERS 


ROCKWELL HARDNESS VALUES FOR BOTH ROLLED AND 
ANNEALED TEMPERS FOR JEWELRY BRONZE, 87.5 PER CENT FLAT PRODUCTS, 


*nsile 


Strength, psi 


Min 


000 
000 
000 
000 
000 
70 000 
74 000 


lax 


000 
000 
000 


7 000 


000 
000 
000 


Min 


Max 


For rolled tempers and scales anply metal 0.020 in. 


in. thick and over. 
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Min 


8 


9 


Seale 
Max 


58 
62 
67 
76 


Approximate Rockwell 


30T 
Min 


39 
54 


vale 


Max 


thick and over, for 30T scale 
For annealed tempers scale applies metal 0.020 thick and 
over, for 30T sca!e 0.015 in. thick and over. 
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Four Methods 


Determination Carbon Dioxide Solid Fuels 


PETER KRUMIN and KARL SVANKS 


comparative study apparatus and procedures for gravimetric, titro- 
metric, gas-volumetric, and pressometric methods 


Significance Tests 


fuel contains car- 
bonates, the volatile matter determined 
according ASTM Method 
includes carbon dioxide evolved from 
carbonates, and the determined ash 
value lower that extent. The 
carbon determined ultimate anal- 
ysis represents total carbon 
and mineral carbonates. Therefore, 
accurate determination total car- 
bon dioxide mineral solid fuels 
significance for use the correction 
results, particular for cor- 
rection the volatile matter 
ganic values, and for calculation coal 
analyses mineral matter-free basis. 

Small amounts carbonates, com- 
bined principally with calcium, mag- 
nesium, and iron, compounds such as: 
dolomite 
ankerite brass-stone 
(2 CaCQOs Met ‘Os. FeCOs), siderite (Fe- 
many coals partings, cleats, inclu- 
sions, impregnations, nodules, con- 
Comparatively large amounts 
mineral carbonates some 
However, many American oil 
shales the carbonate percentages are 
high that volatile matter, fixed carbon, 
and ash values are doubtful accuracy, 
reported without corrections. For 
example, the carbonate CO, content 
three Colorado oil shale samples used 
this study was found 18.3 20.6 
per cent weight the raw oil shale. 

negligible amount referred 
when coal sample treated with 
ing water. further, and usually 
coal sample after removal free 


coals. 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all 
communications ASTM Headquarters, 
1916 Race St., Philadelphia 3, Pa. 

Laboratory Sampling and 
Analysis Coal and Coke 271-48), 1955 
Book of ASTM Standards, Part 5, p. 949. 

The boldface numbers parentheses 
refer to the list of references appended to 
this paper. 
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treated with diluted mineral acid. The 
determination for use the 
correction analytical results should 
concerned only with the total, that 
with both free and fixed carbon dioxide 
Accordingly, the following study 
refers the determination total 


General Considerations 


Many methods have been proposed 
various investigators for the deter- 
mination carbonate too numer- 
ous reviewed paper this size. 
The methods proposed recent 
are essentially bused upon chemical re- 
actions and methods reported ana- 
lytical chemistry textbooks and other 
publications, the improvements being 
directed toward replacing earlier pieces 
apparatus with those which are less 
fragile, more easily maintained and 
operated, and having increased accuracy 
achieved excluding parts 
cedures possessing potential sources 
error. This statement applies also 
the modifications apparatus employed 
this study. 

The basic concepts underlying the 
determination carbonate are: 
complete liberation carbonate CO, 
from the sample under investigation and 
determination the liberated Care 
must taken that: except 


PETER KRUMIN, professor chemical engineering, for- 
merly faculty member, University Latvia, has been charge 
Solid and Synthetic Fuels Research Division the Engineering 
Experiment Station, The Ohio State University, Columbus, Ohio, 
since 1948. chairman Section Ultimate Analysis 
Subcommittee ASTM Committee D-5 Coal and 
Coke and the author numerous papers his field special- 


ization. 
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that which the sample, introduced 
the apparatus the air, distilled 
apparatus except the absorption 
vessel; and (c) all other compounds that 
would interfere with the determination 
CO, are removed. addition, 
employing gravimetric methods, care 


should taken that the 
medium must neither gain nor lose 
water. 


Common Operations 


The decomposition carbonates pres- 
ent the sample common for differ- 
ent methods and generally done 
action dilute mineral acid with per 
cent wetting agent, preferably phos- 
chloric acid. However, J. B. Nelson 
and Shipley (12) found that 
employing acid with coals 
which contained chalybite, 
low and inconsistent results were some- 
times obtained for the CO, content be- 
cause incomplete decomposition 
chalybite the phosphoric acid. For 
decomposition the carbonate minerals, 
they suggested hydrochloric acid the 
reagent which would deal adequately 
with all coals and cokes. 
samples ground pass (No. 60) 
sieve or, better, passing (No. 


KARL SVANKS, research associate, has been engaged 
fuels analysis the Engineering Experiment Station, The Ohio 
State University, since 1950. Formerly, was instructor 
the Department Chemical Engineering, UNRRA University 
Munich, assistant the Institute Fuels Technology, Techni- 
cal University and instructor the Department 
Chemical Technology, University Latvia. 
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Fig. 1.—Diagram apparatus for gravimetric determination CO, consisting 


(1) 8-liter aspiration bottle with 

stopcock side tubulation. 

(3) Rubber connection tube with screw 
clamp. 

(4) Glass extension tube. 

(5) 4-liter graduate flask. 

(6) Drying tube, charged with soda as- 
bestos (Ascarite) the middle and anhy- 
drous magnesium perchlorate (Dehydrite) 
each end the tube. 

(7) U-tube for absorption, charged 
with soda asbestos (Ascarite) the 
middle and anhydrous 


100) sieve much impurity present, 
are used. 


Scope 


attempt select the best known 
method develop improved, modi- 
fied, new method comparative study 
diffe.ent methods has been made 
the authors. The scope this work in- 
cludes study apparatus 
cedures for determination CO, the 
following methods: (a) 
volumetric, employing titration, (c) gas- 
volumetric, and (d) (or 
manometric). 


The determination made 
gravimetrically complete decomposi- 
tion carbonates present weighed 
quantity the sample under investiga- 
with per cent wetting agent 
closed system, and absorption the 
liberated CO, after purification from 
interfering substances, weighed 
vessel containing reagent for carbon 
dioxide absorption. 


atmosphere low humidity (60 per 
cent lower) the U-tube rubbing with 
dry cotton cloth will induce static charges. 
However, particle emitter placed into 
the balance case, the troublesome static 
charges will be dissipated. 
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chlorate (Dehydrite) each end the 
tube. 

(8) U-tube charged with silver sulfate 
(or anhydrous copper sulfate) packed with 
layers glass wool. 

(9) U-tube charged with granual mag- 
nesium perchlorate (Dehydrite). 

(10) U-shaped tube, packed with glass 
beads, and provided with drain tube and 
stopcock, 10a. 

(11) charged with 
(sp gr 1.84). 

Rubber bulb hand-pump. 


(1: 
Reflux condenser. 


2 
> 


The apparatus shown Fig. has 
been found most satisfactory conform- 
ing the requirements outlined the 
section General Considerations and 
proved suitable for gravimetric 
determination carbon dioxide coal, 
coke, shale, and other materials with 
wide range carbonate content. 


Procedure 


When the apparatus assembled 
shown Fig. and made gas-tight 
careful grinding, greasing, and tighten- 
ing all connections, the desired rate 
air flow through the apparatus estab- 
lished regulating the screw clamp 
3(Fig. Then the aspiration air 
discontinued stopcock, the 
slight vacuum the system equalized 
connecting the safety 
atmosphere through the outlet the 
bottom the three-way stopcock, 16a. 
The reaction flask, 15, disconnected 
from the apparatus and into are trans- 
ferred approximately (more less, 
according carbonate content) air- 
dried sample weighed the nearest 
0.001 The sample the reaction 
bon dioxide-free distilled water, added 
per cent wetting agent, for example 
aerosol, shaken vigorously insure 
thorough wetting the then 
any adherent sample material washed 
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(14) Tap funnel, charged with HCl (Ap- 
prox. 

15) reaction flask, pyrex glass 

stopcock, l6a. 

(17) U-tube charged with granual soda as- 
bestos (Ascarite). 

(18) Milligan gas-washing bottle charged 
with H.SO, (sp gr 1.84). 

(19) Air purifying bulb, bubble counter 
or mercury check valve type, charged 
with (sp 1.84). 

(20) Air inlet tube. 

(21) Gas burner, electric heater. 


from the walls the flask into the 
mixture using little amount 
distilled water, and the reaction flask 
connected the apparatus; the glass 
beads the U-tube, 10, are 
with concentrated sulfuric acid before 
each experiment. 

order fill the apparatus with 
carbon dioxide free air about 1500 
purified air aspirated through the 
min. Then the aspiration 
tinued, the tube, 
removed from the train, wiped off with 
chamois chemically clean, lint-free 
cloth, slightly damp with and 
allowed stand for min the 
balance case, weighed the nearest 0.1 
mg, and connected the train again. 
Aspiration purified air through the 
system repeated for another min 
the rate per min, until the 
weight the absorption tube constant 
within 

With the apparatus free carbon 
dioxide and the weight carbon dioxide 
absorption tube known, the analysis 
the sample may started. The aspira- 
tion system set operation again, and 
acid admitted carefully 
from the tap funnel into the reaction 
flask, such rate that only slow 
evolution carbon dioxide taking 
place. Discretion should used 
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avoiding too rapid flow exceeding the 
the purification train re- 
move interfering compounds and the 
absorption tube absorb entering CO, 


completely. When the evolution CO, 
appears have subsided, heat applied 
the reaction flask bring the contents 
the boiling point. drive the 
reaction completion, and certain 
that all evolved dioxide swept 
into the absorption tube, the contents 
the reaction flask are gently boiled for 
approximately min. 

The source heat then removed, 
aspiration air discontinued, the ab- 
sorption tube disconnected 
train and weighed the nearest 0.1 mg, 
taking precautions described before. 
The difference weight the absorp- 
tion tube, previous following 
the liberation carbon dioxide from 
the sample, represents the weight 
dioxide evolved. 


Calculation 
The percentage carbon dioxide shall 


calculated follows: 


Carbon dioxide, per cent 100 


where: 


tion tube, and 
air-dried sample. 


dioxide 


sample 


Carbon 


Carbon dioxide sample 


100 
100-moisture 


Reporting Results 


The results gravimetric determina- 
tion should reported the second 
decimal place. 


Volumetric Method, Employing Titra- 
tion (8,9) 


Several authors employing the con- 
ventional procedure for decomposition 
carbonates present solid fuels 
action diluted mineral acid have 
recommended the absorption evolved 
CO, known amount 0.10 barium 
hydroxide taken excess; the excess 
employing 
0.10 and phenolphthalein in- 
dicator. 

Lange and Winzen (9) carried 
out the determination carbonate 
content several coal and other samples 
employing (1) gravimetric, (2) mano- 
metric (or pressometric), and (3) titro- 
metric methods; they found the last 
duplication and detailed investigation 
the apparatus recommended 
Lange and Winzen; instead, the 
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270mm 
(Approx) 
a 
a SINC 
cock 
7mm 
Fig. vessels used for determina- 


tion employing apparatus shown 
Fig. modified for titrometric pro- 
cedure. 


(6a) Bulb-tube, charged with 0.10 
barium hydroxide; used guard tube in- 
stead item Fig. 

(7a) Bulb-tube, charged with 0.10 N 
barium hydroxide; used absorption 
tube instead U-tube, Fig. 


final stages the gravimetric method 
employed this study were replaced 
volumetric analysis order study 
titrometric procedure. 

The apparatus employed for deter- 
mination carbonate the titro- 
metric method was assembled shown 
Fig. except that the absorption 
tube, and guard tube, were replaced 
two bulb tubes shown Fig. 
and 6a, respectively. 


Procedure 


The air dried sample, (more 
less, according carbonate content) 
weighed the nearest 0.001 trans- 
ferred into the reaction flask, covered 
containing one per cent wetting agent, 
shaken, and the reaction flask con- 
nected the train. order fill the 
system with air, stream 
purified air drawn through the appara- 
tus the same manner described 
the procedure for gravimetric determina- 
tion Then the corresponding 
stopeocks are closed, the bulb-tubes 
and Fig. are disconnected from 
the train and each them ad- 
mitted 0.10 Ba(OH), solution 
employing buret. Both 
tubes are then connected again the 
train. 

Air again aspirated through the 
apparatus the rate per min; 
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fully admitted into the reaction flask 
through the tap funnel, and the reaction 
flask gradually heated that about 
min are required bring its contents 
boiling point. gentle boiling 
maintained for another min during 
whith time about 1500 2000 
purified air aspirated through the 
apparatus. The current air then 
discontinued and the tubes and 
Fig. are disconnected. The content 
the bulb-tube, 7a, quantitatively 
transferred into flask 
and the excess 0.10 barium hydrox- 
ide solution titrated with HCl 
with phenolphthalein indicator, 
until the content becomes colorless. 
The first discharge the pink color 
taken the end point the titration. 

Whenever formation barium car- 
bonate was observed the guard tube 
(Fig. 2), the treatment its contents 
was similar that the contents the 
bulb-tube, 7a. Formation barium 
carbonate guard tube, 6a, was ob- 
was taken, thus indicating that the 
the sample and carried through the 
apparatus under conditions experi- 
ment exceeding the capability the 
absorption tube, 7a, absorb entering 
completely. When the amount 
barium carbonate was observed the 
guard tube, 6a, which had been placed 
safeguard. 

The free carbonic acid present 
diluted aqueous solution reacts accord- 
ing this equation: 


Since moles are equivalent 


Calculation 


The carbonate content 
culated follows: carbonate con- 
tent weight per cent (on air-dried 
basis) 


(a — b) X 0.0022 


100 


Ww here: 


solution 
tube, 

titration residual 
after absorption the 
from the sample, and 


placed 
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Gas-Volumetric Method (3, 13) 


The determination carbonate CO, 
gas-volumetric method made 
follows: the gases evolved from 
weighed sample action mineral 
acid closed system are collected over 
mercury, measured known pressure 
and temperature, and forced through 
solution for absorbing usually 
potassium hydroxide. The difference 
the volume the gases which 
previous and following the absorption 
represents the volume re- 
leased from the sample under investi- 
gation. The weight the CO, com- 
puted from its volume. The 
cium carbonate sodium carbonate are 
used estimate the accuracy the 
method and determine the correction 
factor. 

The apparatus employed for deter- 
volumetric method diagram- 
ploying selected glass vessels and acces- 
sories found satisfactory the con- 
ventional volumetric type apparatus 
for analysis gases the volumetric- 
chemical method which shall comply 
with ASTM Method 1136.4 


Procedure 


weighed amount air-dried sample, 
estimated yield decomposition 
upon action hydrochloric acid least 
ferred into the reaction tube, (Fig. 3), 
together with approximately 0.03 grain 
iron filings. The sample covered with 
several drops 10) wetting 
agent® and mercuric chloride 
per cent solution. order 
wet the sample thoroughly, the test tube 
shaken; then any adherent sample 
material washed from the walls the 
reaction tube into the mixture using 
little amount distilled water. 
The reaction tube, connected the 
apparatus shown Fig. Then 
37.5 per cent hydrochloric acid 
placed the separatory funnel, and 
about 200 distilled water 
separatory funnel, 

The assembled apparatus tested for 
gas tightness, and when found 
gas tight, when the potassium hydroxide 
solution the carbon dioxide absorp- 
tion pipet, 13, the mark near stop- 
cock, 13a, and when mercury level the 
gas measuring buret the mark near 
(Fig. 3), the determination 
begun. Stopcock, 8a, turned con- 
nect the gas measuring buret, with 


Method for Analysis Natural Gases 
the Volumetric-Chemical Method 
53), 1955 Book ASTM Standards, Part 
p. 1162. 

this study per cent Aerosol solu- 
tion was employed wetting agent. 
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Fig. apparatus for gas- 
volumetric determination carbonate 
consisting 


(1) 300 separatory funnel charged: with 
200 distilled water. 

(2) 100 separatory funnel charged with 

(3) 170 reaction tube 
containing sample, iron filings, HgCle, and 
a wetting agent. 

(4) glass tubing. 

(5) Water jacket. 

(7) Water jacket. 

(8) Gas measuring buret with three-way 
stopcock, 8a, at top. 

(9) Rubber tubing. 

(10) Leveling bulb containing mercury. 

Compensating buret with three-way 
lla the top. 

(12) Manometer with three-way stopcock, 
12a. 

(13) pipet charged with 
KOH solution with three-way stopcock, 
13a, at top. 

(14) Thermometer. 

(15) Gas burner. 


Since the absorption requires 
short period time, the use compensating 
buret, 11, is not necessary. 


the capillary tubing, The acid 
then admitted drop drop into the re- 
tube, such rate that 
gas does not carry entrained 
liquids and solids upward, depositing 
them: the walls the reaction tube. 
When the reaction appears have 
stopped, the small gas burner, 15, 
lighted and the reaction driven 
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completion gently boiling the con- 
tents the reaction tube, for 
min. The burner then removed and 
all the gases are forced over into the 
measuring buret the following pro- 
cedure: distilled water from the sep- 
aratory funnel, run into separa- 
tory funnel, and into reaction tube, 
The leveling bulb, 10, lowered, 
creating partial vacuum which lifts 
liquid through the tubing, and, 
displaces all the gaseous products into 
the gas measuring buret, The stop- 
cock, then closed tubing, and 
opened the manometer, 12. 

insure that all readings gas 
volume are made the same pressure, 
the pressure gas the measuring 
buret, before each reading adjusted 
the pressure the compensating 
buret, 11, connecting both burets with 
manometer, 12, and balancing the levels 
colored confining solution 
manometer arms raising lowering 
the leveling bulb, 10. However, con- 
sidering the short period required for 
absorption COs, all readings gas 
volume may made atmospheric 
pressure, for this purpose connecting 
one arm the manometer direct 
atmosphere, not compensating buret, 
and balancing the levels the 
eter arms before. 

The volume gas, the barometric 
pressure, and the water temperature 
the water jacket, are read and re- 
corded. After measuring the volume 
the gas, passed least three times 
through the potassium hydroxide solu- 
tion contained the carbon dioxide 
absorption pipet, 13, raising and 
leveling the leveling bulb, 10, and the 
volume gas the measuring buret, 
measured before. The absorption 
the CO, checked once again pass- 
ing the gas through the potassium 
hydroxide solution, before, and the 
volume remeasured. the volumes 
are equal, the gas considered 
The difference volume 
the gas which occurs previous and 
following the absorption repre- 
sents the volume COs. 


Calculation 


First, the volume, the meas- 
ured at, deg Cent and pressure, 
pressure the following formula: 


where represents the tension 
aqueous vapor expressed millimeters 

Since the gram-molecular 
carbon dioxide 22.261, CO, 
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Fig. apparatus for pressometric determination 
carbonate consisting 


(1) Buret charged with with per cent wetting agent. 


(3) reaction flask, suction type Pyrex glass with side 
“i arm connected to the train with flexible pressure tubing. 


(4) Water bath. 

(5) Thermometer. 

(6) Stand. 

(7) Capillary tubing connected the train with flexible pressure 
tubing. 

(8) Drying tube, about bore and about long charged 
with silica gel. 

(9) Capillary connecting T-piece. 

(10) Manometer gage consisting of capillary U-tube of 1 mm bore, 
each arm being about 45 cm long, with the bore of one arm (con- 
nected the T-piece) enlarged over length em. 


(11) Adjustable scale, graduated and mm. 
(12) Guard tube, long and bore, charged with silica gel. 
(13) Three-way stopcock. 
(14) Connection the atmosphere. 
(15) Connection to the vacuum. 
(16) Evacuated 2000 suction flask, used source vacuum. 
(17) Mounting board. 
(18) Electric hot plate. 
Marked Flask 
= | 
| 
> 
A | | } 


Pressure Developed from 


Fig. chart obtained plotting pressure 
versus weight calcium carbonate treated with 
two different reaction flasks. 
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and 760 mm, represents 

the weight carbon dioxide evolved. 
Carbonate-CO, content weight per 
Vo x 0.16 


a 


cent (on air-dried basis) 


where the weight the air-dried 
sample grams. 

For correction the results obtained 
according the above procedure, 
factor obtained analyzing known 
sample such calcium carbonate 
sample from the National 
Bureau Standards. 


Pressometric Method (2, 11) 


The determination according 
pressometric method based upon 
measuring the change pressure result- 
ing from the decomposition 
bonates action hydrochloric acid 
calibrated system constant 
volume. The mercury level 
manometer the system read and 
recorded. The change height the 
mercury level the manometer 
directly proportional the amount 
CO, generated the reaction flask. 
The use factor-weight material 
recommended that net dis- 
placement mercury the calibrated 
manometer tube will correspond 0.1 
per cent CO, the sample under in- 
vestigation. 

The apparatus employed for presso- 
Fig. 


Calibration 


After testing for gas tightness, the 
apparatus must calibrated 
temperature with known 
sample order determine the net dis- 
placement the mercury 
eral calibration tests should made and 
the average from least four deter- 
minations taken. The calibration tests 
must repeated from time time. 

Note.—In this study calcium car- 
bonate was used for calibration 
amounts 0.0500, 0.0750 and 
0.1000 blank test was also per- 
formed determine effect 
mercury level the manometer, 
(Fig. 4), when only (no 
bonate sample) were admitted into 
reaction flask, 

The different weight values used 
calibrating the apparatus versus the dis- 
observed the manometer the same 
temperature, were plotted. 
drawn through these points 
was straight line. This confirms that 
the change the mercury level the 
manometer directly proportional 
the amount calcium carbonate used. 

Figure shows curves obtained 
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plotting experimental results 
ing two different reaction flasks with the 
same apparatus, adjusting the internal 
capacity adding removing glass 
beads. 

with 0.1000 powdered car- 
bonate containing 0.044 CO, the 
evolved caused average upward 
movement 29.6 the mercury 
level the manometer, (Fig. 4), this 
value being designated gross displace- 
mentz. blank test using acid 
only (no carbonate), raised 
mercury level 1.2 em, Thus, net 


Calculation Factor- Weight Taken 


net displacement will correspond 0.1 
per cent CO, the this 
particular case 0.1000 
Then factor-weight grams 
calculated: 


. 


Procedure 


Finely powered sample (through 
mesh finer) weighed the nearest 
0.001 and transferred into the reaction 
flask, Fig. with specific number 
glass beads. The stem the separa- 
tory funnel, filled with distilled 
water and the funnel with stopcock 
connected the apparatus pushing 
the rubber stopper each time 
brated mark the neck the reaction 
flask, order maintain constant 
volume the apparatus. 
acid with per cent wetting 
agent placed the buret, 
cock, 13, turned such position that 
tubing, 12, and, 15, 
cock, 16a, the vacuum bottle, 16, 
carefully manipulated that part the 
gases are withdrawn from the system, 
lowering the mercury the open arm 
the manometer some predetermined 
position the scale, 11. The water 
bath, placed position shown. 
The apparatus permitted stand 
approximately min order for the 
system reach equilibrium. The 
degree equilibrium indicated the 
stability the mercury level the 
manometer, 10. One millimeter move- 
ment the mercury min the 
maximum allowable. Then the scale 
which divided into centimeters with 
0.1 subdivisions adjusted that its 
zero level with the top the 
meniscus. 

Exactly the HCl from the 
buret, (Fig. 4), are admitted into the 
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TABLE I.—SUMMARY ANALYSES DATA OBTAINED EMPLOYING FOUR 
DIFFERENT METHODS FOR THE DETERMINATION CONTENT, PER 
CENT WEIGHT. 

Engineering 
Analyst 
(3, 16) 
43.92 
ave 43.94 
Calcium Carbonate, 42.3 
43 84 42.3 
42.9 
avg 43.76 avg 42.5 
Colorado Oil Shale 4 20.05 19.5 20.4 
20 04 19.5 20.0 
20 02 19.6 19.9 
19.7 20.3 
19.6 
20.0 
avg 20.04 ive 19.6 avg 20.2 
Colorado Oil Shale 23 19.75 19.5 19.4 
19.8 19.8 
19.6 19.6 
19.5 19.6 
20.0 19.6 
20.2 
avg 19.75 avg 19.8 iva 19.6 
Colorado Oil Shale 2.3 18.27 18.3 18.2 
18.8 
18.0 18.1 
18.2 
18.3 
Ohio Oil Shale 23 0.04 0.05 0.08 
0.04 
ave 0.04 ave 0.05 ave 
Ohio Oil Shale 0.44 0.42 0.40 
0.39 0 43 0.50 
0.41 
ive 0.42 avg 0.42 ave 0.45 
Ohio Oil Shale 2.3 0.09 0.12 0.1 
avg «40.09 avg 0.12 avg «0.10 
Ohio Oil Shale 2.3 0.06 0.04 0. OS 
0.05 0.06 
avg 0.06 avg 0.05 avg 0.07 
Ohio Oil Shale 2.3 0.04 0.04 
0.04 
ave 0 04 avg 0.04 
Ohio Oil Shale 2.3 0.09 0.03 0.10 
0.11 0.10 
ave 0.10 ave 0 03 avg 0 10 
Ohio Coal 1 0.04 0.05 
0.04 0.05 
avg 0.04 
Coal 0.13 0.14 
0.13 0.16 0.14 
avg «40.13 avg 0.15 ava 0.14 
Illinois Coal 1 0.36 | 0.33 0.39 
0.34 0.39 0.38 
_0 34 0.36 
avg 0.35 ave 0.36 avg 0.39 
Coal 0.30 0.30 0.31 
0.30 0.29 0.31 
avg 0.30 ave 0. 30 avg «40.31 
Illinois Coal 2.27 2.44 2.30 
2.30 2.22 2.31 
avg 2.29 avg 2.33 


small separatory funnel, and into re- 
action flask, which shaken wet 
the sample thoroughly. (The reaction 
flask can shaken while connected 
the train because the rubber connections 
both ends the tube, are flexible.) 
When the reaction subsides, the water 
bath, and the stand, are removed. 
drive the reaction completion, the 
flask and its contents are heated for 
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min means electric hot plate, 18. 
The contents are thus heated between 
continually for min, then im- 
mersed water bath, before and 
the apparatus permitted stand for 
approximately min during which time 
equilibrium achieved. The mercury 
level the manometer read and re- 
corded, and the blank deducted. The 
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temperature recorded, and there 
notable deviation from the standard 
temperature correction applied. 
The corrected net reading decimeters 
gives the percentage the sample 


Summary Results 


summary the results analysis 
for obtained employing the four 
bonate, oil shale, and coal given 


Table 


Conclusions 


The results this study indicate 
that the gravimetric method has high 
accuracy and good reproducibility. For 
example, analyses powdered 
carried out two 
analysts without previous experience 
showed average content 43.76 
per cent weight, and analyses carried 
out different sets apparatus 
different analysts showed average 
content 43.94 per cent. Both 
results are good agreement with the 
theoretical vield which dry sample 
should 43.97 per cent. The method 
simple operate and one analyst can 
conveniently perform weighings and 
operate several, least two, sets 
gravimetric apparatus simultaneously. 
The gravimetric method convenient 
for analyzing samples with wide range 
carbonate CO, content. 

carbonate titrometric method, was 
observed that satisfactory results may 
obtained total CO, content sample 
tent sample exceeds unabsorbed 
partially carried over into guard 
tube when the air velocity system 
per min, indicating that when em- 
ploying the method, the 
weight the sample should selected 
according the CO, content, not ex- 
ceeding the above limits. This method 
is, therefore, suitable for investigation 
samples with low carbonate 
Further study required reach 
definite conclusion whether this 
method preferable other methods 
under consideration, proposed 
Lange and Winzen (9), since the 
preliminary study did not confirm this. 

The results obtained employing 
the gas-volumetric method were found 
too low, general. factor obtained 
analyzing known samples applied, 


* Tentative Revision, 1955 Book of ASTM 
Standards, Part 975. 
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good accuracy and reproducibility may 
obtained, provided that the total 
amount liberated from the sample not 
too small. For determining the 
tion factor, samples were 
used produce volumes CO, 
approximately 10, 20, 30, and em. 

The gas-volumetric method 
satisfactory results for samples contain- 
ing relatively large amounts carbon 
dioxide, for example, Colorado oil 
shale. However, this method not 
suitable for coal analysis because (1) coal 
usually contains small 
carbonates, (2) the accuracy deter- 
limited the readability the gas- 
measuring buret, and (3) coal tends 


froth and thus considering the small size 


the reaction flask, requires especially 
careful boiling avoid excessive froth- 
ing. 

The pressometric method, suit- 
able for analyzing samples with both low 
and high carbonate CO, content, easy 
operate, and has good 
However, somewhat time-consuming 
calibration required for each new 
apparatus. 


Continuing Study Analytical 
Methods 


This report embodies the results 
continued investigation various ana- 
lytical methods order select and 
develop better analytical methods 
fuel research. The gravimetric method 
used this study accepted ASTM 
Committee D-5 Coal and Coke, 
Methods Analysis, basis for the 
Tentative, Revision Standard Meth- 
ods Laboratory Sampling and Anal- 
ysis Coal and Coke The 
standardization procedure progress. 
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Laboratory 


axing 
Machine 


WALTER 
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WALKER 

ASKEVOLD 


LARGE portion the 


petroleum wax produced the United 
States today being applied paper 
for use the packaging industry. 
order aid the evaluation petro- 
leum waxes paper coatings, the Joint 
Technical Committee Petroleum 
Waxes, the Technical Association 
the Pulp and Paper Industry and ASTM 
Committee D-2 Petroleum Products 
and Lubricants, has developed tests for 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for the 
attention the author. Address all com- 
munications ASTM Headquarters, 1916 
Race St., Philadelphia Pa. 


WALTER, now working EVANS has been the WALKER, present su- ASKEVOLD, director 


the Production and Transpor- Research and Development pervisor the Physical Chem- the Analytical Research and 
tation Division the Research Laboratories The Pure Oil istry Section which the wax Service Division The Pure 
and Development Laboratories Co. since 1951 and testing group part. Oil Co.'s Research and De- 
The Pure Oil Co., Crystal present charge the wax member several sections Laboratories, 
Lake, was charge testing group. the TAPPI-ASTM Techni- member the TAPPI-ASTM 
the wax testing group the cal Committee Petroleum Technical Committee Petro- 
primary development the Waxes. leum Waxes. 


waxing machine. 
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Fig. 1.—Pure Oil Laboratory Waxing Machine. 
a 
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blocking point, sealing and laminating 
strength, and gloss evaluation. 
carry out these tests essential 
have available some type apparatus 
permitting the application the wax 
paper manner similar that 
used large scale coating machines. 
actual commercial operations, such 
coating conditions the paper speed, 
the weight wax applied both 
sides the paper, and the type cool- 
ing employed may vary widely depend- 
ing upon the quality the finish re- 
quired the end product. 

The Pure Oil Co. Research and De- 
velopment Laboratories have developed 
laboratory waxing machine apply 
petroleum waxes paper order 
carry out such performance tests 
those mentioned above. The apparatus 
has evolved through continuous proc- 
ess change and iniprovement during 
the past four vears. 
photograph the apparatus shown 
Fig. 1. The speed of the paper can be 
adjusted within the range 200 
per min, and the wax coating weight 
can varied from 0.5 wax 
per ream paper. Either air water 
cooling of the coated sheet may be em- 
ployed, and the cooling rate 
varied will. 


Description Waxing Machine 


The waxing machine was constructed 
using angle-iron frame for rigidity. 
Spindle holds the roll paper 
width. The spindle mounted 
pillow block bearings, and 
vided with cone retainers, center 
and hold the roll paper. adjust- 
able brake mechanism, controls the 
tension the paper web. The brake 
composed two flat disks with ad- 
justable spring loading which impose 
drag the unwinding paper. This 
aids controlling the amount wax 
placed the paper regulating the 
pressure the paper against the doctor 
rods. 

After the paper leaves the spindle, 
passes over guide bar, This guide 
bar provided with movable sleeve 
consisting piece brass tubing 
slipped over the Fisher Flexa-frame 
aluminum rod in. diameter. From 
this guide bar the paper passes down 
under second guide bar the wax 
reservoir, The guide bars are held 
place Fisher Flexa-frame connec- 
tors, The wax reservoir which 
made cast aluminum and has capac- 
ity 200 rests 250-w electric 
strip heater that controlled the de- 
sired temperature means vari- 
able autotransformer. The wax tem- 
perature measured thermometer 
inserted the molten wax. 
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remove the wax reservoir for 
changing samples, the set screws are 
loosened the Fisher Flexa-frame con- 
frame. This permits the 
zontal rod which holds the guide bar 
assembly place rotate. rotat- 
ing the guide bar assembly upwards, the 
lower guide bar freed from the wax 
reservoir. The reservoir can then 
pulled out, cleaned and filled with new 
wax sample. 

From the wax reservoir the paper 
passes over two stationary doctor rods, 
remove excess wax from the coated 
paper. The doctor rods are held 
place two Fisher Flexa-frame multi- 
clutch connectors, which have had 
the holes slotted the outside edge 
and are provided with spring clip 
This permits easy installation 
moval the doctor rods. The doctor 
rods consist outside diameter 
heavy steel tubing 
machined with special threads semi- 
circular section simulate winding with 
gage. The amount wax left the 
paper depends the wire gage chosen. 
Since the thread size inversely pro- 
portional the gage numbers, less 
wax left the paper the higher 
gage number. Pairs rods 
vided with threads corresponding 
even numbered wire gage sizes 
30, 32, 34, permit application 
the same amount wax both sides 
the paper. Pairs rods which 
only one the rods threaded are also 
provided for use when only one side 
the paper coated. The un- 
threaded rod removes practically all 
the surface wax. Nichrome wire heaters 
are incorporated within the rods pro- 
vide means for heating them the 
desired temperature, and these heaters 
are controlled means variable 
autotransformer. The temperature 
the rods measured means 
thermocouple silver soldered the out- 
side the rod. 


From the rods, the waxed 
paper passes through the water bath, 
roller, which extends approximately 
above the doctor rods, air cooling 
The temperature the 
water bath adjusted adding cold 
water before the run. 
found that the temperature the bath 
does not rise significantly during the 
short min normal running time. 
was originally planned circulate 
coolant through the bath but this was 
found unnecessary. 

The force necessary pull the paper 
through the apparatus provided 
belt driven geared motor, 
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model- gear model- 
7G712C1, 1725 rpm, gear speed 
gear ratio 17.5 idler roller, 
top the power roll spring- 
loaded insure gripping the coated 
paper. These drive rolls 
structed from two washing machine 
wringer rollers. Since the motor 
constant speed motor, the paper speed 
varied changing the pulley com- 
binations the drive, although vari- 
able speed motor would accomplish the 
same thing. wind-up roll, 
coupled the power roll means 
Fusite belt, and pulleys. metal 
pulley, attached the power roll 
while smaller rubber pulley, at- 
tached the wind-up roll. This allows 
the Fusite belt to slip on the metal 
pulley and automatically maintain the 
wind-up roll the proper speed take 
the coated paper passes from 
between the drive rolls. 

paper slitter designed slit the 
paper automatically into strips de- 
sired width for specific tests such 
blocking point can also be attached to 
the machine. 


Operating Procedure 


setting the waxing machine 
for operation, roll paper 
tioned the spindle, and centered 
place with the cone retainers, The 
proper doctor rods are selected and in- 
stalled. The paper threaded through 
the machine indicated Fig. ex- 
cept that not passed through the 
water bath, drive rolls. The wax 
reservoir and doctor rod heaters are then 
turned and the temperature each 
the melting point the wax 
tested. The wax reservoir, then 
filled with the molten wax. When the 
wax has reached the desired tempera- 
ture, measured thermometer, 
the paper pulled through hand 
until the waxed portion has cleared the 
water bath. The waxed paper web 
then threaded through the water bath, 
over the air cooling roll, and then 
through the drive rolls. The web then 
attached the wind-up roller. 

The machine run until sufficient 
paper has been coated use measur- 
ing the wax coating weight. may 
necessary make fine adjustments 
this weight tightening loosening 
the brake slightly impose more 
less tension the paper passes 
over the doctor rods, although the major 
factor the adjustment the wax 
coating weight the selection the 
proper doctor rod (higher gage number 
for less wax). When the coating weight 
has been adjusted, sufficient quantity 
paper for test purposes can then 
waxed. 
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The Effect Loading Rate Adhesive Strength 


FRANK MOSER AND SANDRA KNOELL 


Results show significant differences between loading rates, testing ma- 
chines, and adhesives 


METHODs for test- 


ing adhesives specify that definite rates 
loading should used for evaluating 
adhesive For example, for 
crosshead movement machine, jaw sep- 
aration rate 0.05 in. per min, speci- 
fied while for hydraulic machine the 
per min. The results strength tests 
obtained from the two testing machines 
are often confusing and are difficult 
correlate. Apparently, these speeds 
were set arbitrarily and therefore fur- 
ther study loading rates advisable 
order obtain comparisons between 
loading rates and bond strength ob- 
tained respective machines. 

Some preliminary tests were made 
glass surfaces, but too much glass fail- 
ure occurred giving little information 
the adhesive strength. Therefore, 
glass was discarded and aluminum and 
steel were used the bonding surfaces. 


Experimental 


The rate-of-loading three 
adhesives, two testing machines, and 
two rates loading. The arrangement 
the experiment shown Table 
and consists unit cells for com- 
parisons between machines, rates 
loading, and adhesives for each two 
metals. Other variables such 


NOTE.—DISCUSSION THIS PAPER 
IS INVITED, either for publication or for 
the attention the author. Address all com- 
munications ASTM Headquarters, 1916 
St., Philadelphia Pa. 


Method Testing Cross-Lap 
Specimens for Tensile Properties Ad- 
hesives T), 1955 Book 
ASTM Standards, Part 1219. 


26) 


TABLE UNIT 
CELLS FOR EACH METAL. 


Testing Rates 

Metals Machines Adhesives Loading 
Ti As 
My T: Ai 
My T2 As Si 
As 


preparation the metal surfaces, ap- 
plication bonding pressure, curing 
procedure, and order testing were 
randomized, while the bonds were pre- 


FRANK MOSER, chemist, Research Laboratories, Glass Divi- 
sion, Pittsburgh Plate Glass Co., Creighton, Pa., has been in- 
terested fundamentals adhesion and adhesives for glass since 
1944. has participated ASTM Committee D-14 Ad- 
hesives activities since its origin, and member the Na- 
tional Advisory Board Technical Panel Adhesives. 


pared blocks for obtaining the 
ten replications for each adhesive. 

The adhesives were bonded blocks 
order compensate for any effects 
that might encountered from day 
day, from conditions, and 
from any personal elements which may 
influence the preparation and testing 
the bonds. 

Dillon and Baldwin Southwark test- 
ing machines and Table 
were used for obtaining bond strength, 
using the same specimen-holding jigs. 
attempt was made standardize 
the two type machines, with respect 
equivalent loading rates pounds 
per minute, but each was run rec- 
ommended ASTM designation for the 
type machine. The loading for the 
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crosshead machine was 0.05 and 0.10 
in. per min, while the ma- 
chine was set for 600 and 1200 per min 


Butadiene Rubber; 
Recommended Practice for Nomenclature 
Synthetic Elastomers and Latices (D 1418 
1956 Supplement Book ASTM 
Standards, Part 6, p. 201 

The boldface numbers parentheses refer 
to the list of references appended to this 
paper 


TABLE STRENGTH 

METAL-METAL ASSEMBLIES 

BONDED WITH VINYL ADHESIVE, 


Machine 


Dillon Baldwin 
M 
Alumi- Alumi- 
num num 
Speed 1 3000 2300 2000 2800 
3600 2600 2100 3100 
2500 1300 1500 2200 
3200 1600 1700 1200 
2200 3700 1600 2300 
3200 1600 2200 2400 
3500 3900 2700 2500 
1800 3800 2000 1900 
3100 3700 2200 2800 
2700 3200 2400 2800 
Average 2780 2770 2040 2400 
Speed 2 2900 3400 1600 2800 
2700 29000 1800 1900 
4700 3000 2400 1500 
3700 2700 2900 2500 
2700 4000 2200 2100 
3400 4100 2400 3400 
3200 3800 2600 2700 
3400 8200 2400 2700 
2600 4200 2200 3200 
3600 3100 2300 3700 
Average 3290 3440 2280 2650 


STRENGTH 

METAL-METAL ASSEMBLIES 

BONDED WITH MODIFIED 
PHENOLIC 


Machine Machine 


Dillon Baldwin 
My M 
Alumi- Alumi- 
num num 
Speed 1 1600 3600 3100 3200 
3800 3900 2900 3200 
3100 8800 3300 $190 
3600 3600 2900 2500 
3100 3800 3700 2400 
3500 3000 3600 4600 
8200 3700 1900 2400 
3600 3000 2800 3200 
2300 5100 2000 2500 
3600 4300 1900 3500 
Average 3140 3780 2810 3160 
Speed 2 5200 3300 1800 3000 
5200 4600 2100 2900 
7500 3400 1900 2600 
4400 3600 3600 2600 
4100 3800 3600 
4100 3800 2700 
6300 3900 4600 
4200 4400 $400 
4700 4400 3900 
4200 3800 3800 
Average 1990 3900 3000 3410 
January 1958 


both brittle and types including 
vinyl copolymer poly(vinyl butyral)- 
A», and respectively Table 
were chosen for this study. Curing 
procedure was identical for each and 
consisted air drying the film for hr, 
followed min unassembled heat 
activation 250 assembled under 
200 psi pressure and cured 
culating air oven for min 300 
Preparation the metal surfaces 
before application adhesive was 
follows: The aluminum was cleaned ina 
bath 
140 according the method pro- 
posed the Forest Products Labora- 
tory The steel was prepared 
smoothing over metallo- 
graphic emery papers ending No. 000 


series ol 


STRENGTH 

METAL-METAL 

BONDED WITH VINYL-NBR TYPE 
ADHESIVE, As. 


Machine 
Dillon 


Baldwin 


fineness and finally wiping 
chloroethylene just before application 
the adhesive. Tests were carried out 
according ASTM method 1344 for 
determining tensile 


Discussion Results 


Analysis variance techniques (2) 
were used determine the effects 
rate of loading on strength. 
Data obtained for tensile strength 
three adhesives are given in Table Ss II, 
and IV, while Table the 
ratios for variables the per cent sig- 
nificance level are given. This is re- 
ferred the ratio. 

the 
made blocks units, the first 
concern determine any day-to- 
day effects in the preparation and test- 
ing the adhesive assemblies show any 
significant differences. The value 
from the data for blocks 
totals gave (9216) value only 
1.26, whereas the value for signifi- 
cance given the distribution table 
for 9 and 216 degrees of freedom is 2.41. 


bond 


were 


Therefore, significant difference oc- 
curred between the blocks, and for fur- 
num num ther calculation significance the block 
Speed 1600 1500 totals are pooled with the residual for 
determining the effects other vari- 
1900 1400 1900 1800 ables 
High significant differences were ob- 
1900 1600 1600 2100 tained for adhesives, speeds, and testers. 
1400 values obtained were for ad- 
2600 1800 1800 1100 hesives, 23.6 for testing speeds, and 
2200 1900 1800 2000 . 
66.9 for testing machines. Such data 
Average indicate highly significant differences, 
the values for significance for the 
Speed 1700 1600 1600 1600 respective degrees freedom for each 
1900 2000 1300 1900 md 
variable are 3.0, 3.84, and 3.84. The 
data for differences between metals 
2306 2100 400 700 
1700 1600 show difference bonding strength 
2600 2100 1800 1600 
Also, the interactions between vari- 
Average 2180 1930 1700 1780 
actions exist between speeds 
TABLE V.—COMBINED ANALYSIS OF VARIANCE. 
Sum of Degrees of ‘ . 
Squares Freedom Mean Square Fos Ratios 
Adhesives (A) 11 241.52 2 5620.76 158.77 
Speeds (S) 836.26 1 836.26 23 . 
Machines (T) 2 368.81 1 2368 81 66.915 
AxsS 258 . 37 2 129.18 3.649 
340 32 2 170.16 SOT 
AXM 118.62 1.675 
216.61 1 216.61 6.119 
xX M 74.83 74.83 2.114 
TX M 264.61 1 204.61 7.475 
AXSxXT 135.96 2 67.98 1.920 
26.71 2 13.30 0.376 
M 104.09 1 104.09 949 
Residual 646.40 216 35.40 


® Very significant. 
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hesives, machines and adhesives, speeds 
and machines, and machines and metals. 
Second and third order interactions are 
present between adhesive-speed-metals 
and between adhesive-machines-speeds- 
metals, Such associations are expected 
due high significance between speeds 
and machines. However, was un- 
expected that ratio 7.47 for the 
significant because significant differ- 
ences occurred between the metals. 
However, further analysis this 
interaction becomes imperative and 
presented graphically Fig. 


Comparisons the strength obtained 
the two machines with the respective 
metals are shown. With 
copolymer adhesive, the bond 
strength much more variable steel 
than aluminum. This more 
pronounced with adhesive than with 
the other adhesives, and A;. For 
example, bond strength adhesive 
varies from 3035 psi steel 3105 psi 
aluminum with machine T,, while 
with machine the strength for steel 
2160 psi and 2525 psi for aluminum. 
With adhesive bond strengths have 
more variability, giving 4020 psi 
steel and 3840 psi aluminum for 
machine The values machine 
were 2905 psi steel and 3205 psi 
aluminum. However, with the vinyl- 
NBR adhesive, wider range 
strength occurred between the two 
machines for steel than with the alu- 
minum, giving 2150 psi for steel and 1845 
psi aluminum with Dillon, while the 
Baldwin gave 1670 psi for steel and 
1740 psi for aluminum. 


tween the aluminum and steel bond- 
ing surfaces may help explain the 
interaction. The Dillon machine 
gave higher values than the Baldwin. 
However, the Baldwin was the more 
consistent machine, always giving higher 
values for aluminum-aluminum bonds 
than for steel-steel bonds, while with 
the Dillon, aside from the vinyl ad- 
hesive, the tendency was the opposite, 
giving higher strengths steel than 
aluminum with the modified phenolic 
and the vinyl-NBR adhesives. Such 
behavior caused the difference between 
metals minimized, and these aver- 
ages appeared balance each other 
that significance was found between 
metals the ratios. 

Loading rate and bond strength 
obtained with the three adhesives are 
presented Fig. each metal. 
The high-modulus type adhesives Aj, 
show considerable variation between 
the standard and double rate loading, 
while low-modulus adhesive shows 
very little difference strength due 
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3000 


Bond 


Metals 


Fig. and testing machine effect bond strength. 


| Aluminur 
— 
3000 [= 


Bond Strength, psi 


Fig. strength versus rate loading for two metals. 


rate loading. With both metals the 
strength adhesive increased with the 
double rate loading. The various ad- 
hesives show preferential adhesion for 
the respective metal surface. For ex- 
ample, the vinyl copolymer with alu- 
minum gave bond strength 2410 psi 
for the standard loading rate and in- 
creased 3055 psi with the double rate. 
Approximately the same adhesion was 
secured with steel surfaces with this ad- 
hesive. However, with the modified 
phenolic type adhesive, the steel surface 
gave the greater increase for the double 
rate loading from 2975 psi 3950 psi, 
while aluminum gave only slight in- 
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ranging from 3470 psi 3655 
psi for standard and double rates 
loading. These differences adhesion 
may associated with the physical 
properties the two metals. With 
highly elastic adhesives, the differences 
smaller variation between the metal sur- 
faces, and also between rates loading. 

Further comparisons bond 
strengths are given Fig. for the rate 
loading respective testing ma- 
chines. The Dillon machine gave 
the higher strength and appears have 
more rapid rise tensile strength when 
the rate loading double. the case 
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the vinyl copolymer adhesive, 
value 2775 psi was obtained for the 
standard rate loading, 
double rate was 3365 psi. The Baldwin 
machine, Ts, gave uniform increase 
from 2200 psi 2465 psi when the 
loading was increased from 600 1200 
per min. For very high modulus ad- 
hesives, the rise greater the Dillon 
machine, 7s, for the double rate of load- 
ing. this case the standard rate 
gives 3460 psi, while the double rate 
yielded 4400 psi. However, 
Baldwin Ts, gradual increase from 
2985 psi 3205 was obtained. With 
the low-modulus adhesive the vinyl- 
NBR type, the slope the curve was al- 
most identical for both machines, but 
the Dillon, was approximately 300 
psi higher strength both rates 
loading. 

The higher tensile strength the 
three adhesives the Dillon machine, 
may attributed the fact that 
attempt was made the outset 
the experiment standardize the two 
rates loading psi per min. 
parently the 0.5-in. rate separation 
applies the load more rapid rate 
than 600 psi per min. Several checks 
were made the Dillon machine 
using stop watch obtain loading 
rate psi per min. The results clearly 
indicate that load psi basis, the 
0.05 and 0.10 in. per min. for the jaw 
separation on the Dillon T,, exceeded 
the 600 and 1200 psi used for testing 
the Baldwin, These results the 
two machines confirm our assumption 
that higher values would expected 
with the Dillon, T;. Perhaps further 
study would advisable which the 
two loading rates were standardized 
psi per min basis. 

Curves are presented for the two rates 
the results one. machine with the 
The curve would more com- 
plete additional adhesives 
cluded have mean strengths 
1000 psi and above 5000 psi. However, 
the three adhesives have established 
trend when the value one machine 
plotted against the other. the low 
rate loading, the curve indicates that 
the double rate loading linear rela- 
tion being approached. 


Summary 


analysis variance was used 
determine the effect loading rates 
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Fig. strength versus rate loading for two testing machines. 


3000 


Dillon Testing Machine, psi 


2000 


1000 2000 
Baldwin Testing Machine, psi 


upon the strength adhesives. The 
results show very significant differences 
between loading rates, testing machines, 
and adhesives. With high-elastic-mod- 
ulus adhesives, more differ- 
ence strength obtained from the 
increased rate loading, while with 
low-modulus adhesive only small 
increase strength obtained for the 
higher loading rates. 
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Testing machine comparison. 
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Determination Total Naphthenes 


SIGURD GROENNINGS 


Refractivity Intercept-Density Chart for the 


The refractivity intercept graphical method for determination the total 
naphthene content distillates gasoline boiling range has been em- 


ployed the petroleum industry for over years. 


The reliability the 


method depends large extent upon the design the chart from which 
the result computed. chart prepared the author has been available 


private basis several laboratories. 


the request Research 


Division Hydrocarbon Analysis, ASTM Committee D-2 Petro- 
leum Products and Lubricants this chart presented for broader informa- 
tion. Evaluation this and other charts, use recommended, based 


very limited number experiments. 


However, from such evidence 


available, very good reliability and scope applicability may 


claimed for this chart. 


fractivity intercept (refractive index 
minus one half the density, n—d/2 
the determination the ratio total 
naphthenes total paraffins the satu- 
rates portion lighter petroleum distil- 
lates was introduced Kurtz and 
Ward 1936 

The method briefly 
The saturates portion the sample 
acid absorption olefins and aromat- 
ics), its refractive index and density 
determined the fourth place 
and the refractivity intercept 
The refractivity intercept 
and density the saturates are plotted 
graph depicting the position the 
curves for 100 per cent paraffins and for 
100 per cent naphthenes, which are con- 
nected straight lines representing 
saturates approximately equal 
points. The naphthene, inversely, 
the paraffin content the saturates por- 
tion then calculated from the position 
the point linear interpolation 
the chart, and, turn, the 
basis the original gasoline from the 
known saturates content the latter. 

evident that the reliability 
such chart depends essentially upon 
the positions the 100 per cent par- 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all 
communications ASTM 
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boldface numbers parentheses 
refer the list references appended this 
paper. 

Method Test for Olefins, 
Aromatics, Paraffins, and Naphthenes 
Aviation Gasoline (without distillation into 
fractions) (ES-45a), 1945 Book ASTM 
Standards, Part 153. 
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affin and 100 per cent naphthene curves. 
These curves are drawn through points 
representing available literature data, 
taking into consideration the distribu- 
tion isomers. However, this distri- 
bution varies depending upon the orig- 
inal and the processing history the 
distillate. For general chart, there- 
fore, the positions all-purpose curves 
must estimated from available 
edge regarding the preponderance 
certain types compounds over others. 
The first practical description the 
method was issued during World War 
ASTM Emergency Method ES- 
and subsequently several publica- 
tions bearing this subject have ap- 
peared the literature, enumerated 
the latest publication Wood al. (2) 
the latter, pointed out that better 
results should expected when analyz- 
ing distillation fractions the gasoline 
and employing charts 
each particular fraction. Attention 
also called the fact that the higher 
boiling region gasoline, above about 
150 bicyclic naphthenes appear, and 
since their refractivity intercept and 
density differ appreciably from those 
the monocyclic naphthenes, the usability 
chart for this region will doubtful. 
Nevertheless the original general chart 
Method ES-45a has been used exten- 
sively for analyses not only lower 
boiling fractions but the whole gaso- 
line well, because the method very 
simple requires special equip- 
ment, and the error due the presence 
naphthenes will less pro- 
nounced when based the whole gaso- 
line. 

Shortly after the publication the 
Emergency Method, the present author 
constructed chart with the paraffin 
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Gasoline 


and naphthene curves somewhat dif- 
laboratories that this chart gives better 
results than the original, although there 
which prove it. Meanwhile this 
chart being used extensively, and for 
this reason Research Division 
ASTM Committee D-2 Petroleum 
Products and Lubricants has requested 
that published the ASTM But- 
LETIN for future reference. 


Data for Chart 


Figure shows plot refractivity 
intercept versus density the paraffins 
and naphthenes from avail- 
able literature including the most 
recent, improve the trend. 
these data are less reliable than others, 
but not affect the gen- 
eral picture appreciably. The sources 
this information are listed Table 
interesting note that one may 
readily discern this graph 
toward convergence all points the 
limiting values for refractivity intercept 
and density, 1.0495 
spectively; this particularly the case 
with normal and near normal (2- and 
3-methyl) paraffins and with normal 
alkyl cycloparaffins which progress 
linear succession. 

The dashed lines indicate the more 
less arbitrarily chosen loci for 100 per 


Norway, was graduated from the Federal 
Institute Technology Zurich, Switzer- 
land. has been with the Shell organ- 
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the problems origin and constitution 
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search—in the Analytical Department 
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Fig. intercept versus density saturated hydrocarbons. 


cent paraffins and 100 per cent naph- 
thenes the gasoline boiling range, 
200 The position the paraffin line 
governed the rather well founded 
premise that the normal 
branched paraffins predominate, the 
content more than singly branched 
paraffins tending increase somewhat 
the upper end. The naphthene line, 
starting the cyclopentane point, 
first follows the normal 
later deviate from the latter the 
direction the center the widely 
spread points the upper region; this 
compensate part for the presence 
tively low refractivity intercepts and 
high densities. 


The Chart 


The chart illustrated Fig. in- 
corporates the 100 per cent paraffin and 
naphthene curves from Fig. with divi- 
sions into approximate boiling point 
sections, and connected 
lines. The purpose these lines 
merely serve directional guides for 
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TABLE I.—SOURCES 


Carbon Atoms 


Cs to Cis Normal and 2- 


Smoothed values based critical 
of available physical constants, 1940 (3 45) 


Paraffins 


DATA FOR FIG. 


par: 


Cis Normal paraffins, API, 1952-1956 391 
Naphthenes 
Normal alkyl cyclopentanes and 
Normal cyclohexanes and 241 
C; to Cy» Alkyl cyclohexanes, API, 1954-1956 (4) b4 
M. P. Doss, 1943 (5) 4 


measurement the distance from the 
point representing the sample the 
paraffin line and the distance between 
the basic curves for caleulation the 
naphthene content. This 
facilitated dividing the guiding lines 
into ten equal parts, paraffins and 
naphthenes mix very nearly linearily 
respect refractive index and density. 


ASTM BULLETIN 


The coordinates for construction 
working chart are given Table 
should drawn 300 400 
graph paper that refractivity inter- 
cepts and densities can plotted and 
read the fourth decimal 
table gives refractivity intercepts the 
fifth decimal place 
struction the curves.) 
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Fig. naphthene and paraffin contents the saturated portion 
gasoline from refractivity intercept and density. 


TABLE 


Approximate 
boiling point, 
deg Cent 


n — d/2 
30.. 
1.04448 
50... 1. 04470 
60 1 04490 
70 1.04509 
SO. 1.04527 
90 1.04543 
100 1.04559 
110. 1.04574 
120.. 1. 04587 
130.. 
140 1.04610 
150 1.04620 
160 1.04628 
170 1.04635 
180 1.04641 
190 1.04646 
200 


Lines connecting the paraffin and naphthene 


Accuracy 


Unfortunately reliable information 
regarding the dependability the pres- 
ent the original Method ES-45a 
chart applied full range gasolines 
available. The reason for this that 
there are entirely acceptable criteria 
accuracy. Mass spectrometry ap- 
pears the most promising, how- 
ever. This would entail considerable 
amount work because for best results 
the analyses would most likely have 
carried out numerous distillation 

Method Test for Distillation Gaso- 
line, Naphtha, Kerosine, and Similar Petro- 
leum Products 56), 1956 Supplement 
Book ASTM Standards, Part 229; 


Points Paraffin Curve 


COORDINATES FOR CONSTRUCTION FIG. 


Connecting* 


Points Naphthene Curve 


d es d 2 d 

0.6235 

0.6351 1.03376 0.7454 
0.6462 

0.6567 } 1.03462 0.7505 
0. 6667 1.03542 0.7558 
0.6761 1.03617 0.7610 
0.6850 1.03685 0.7663 
0.6935 1.03748 0.7715 
0.7015 1.03806 0.7766 
0.7089 1.03859 0.7816 
0.7158 1.03907 0.7862 
0.7222 0.7905 
0.7282 1.903992 0.7946 
0.7335 0.7983 
0.7383 1.04061 0.8018 
0.7426 1.94089 0.8046 
0.7462 1.04113 ' 0.8071 
0.7495 1.04133 0.8092 


curves are divided into ten equal parts. 


fractions and from many types gaso- 
line. However, such testing should 
undertaken one wishes ascertain 
whether this simple routine method 
does reasonably useful results, 
least when applied whole gasolines 
low bicyclic naphthene contents. 

For the lower boiling range, below 
150 the other hand, some informa- 
tion available. Thus Wood, al., 
recent publication (2) give the results 
reliability tests their two recom- 
mended special boiling range charts, one 
for wide range fractions, 135C, and 
one for narrow fractions (essentially 
tents determined infrared spectrom- 
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their tests are reproduced Table 
which shows the differences between the 

naphthene contents the saturates 

portions various distillates 

tained the refractivity intercept 

method with the special charts, and 

infrared analyses. For comparison this 

table includes the results computed from 

the present and from original 

Method ES-45a general 
Wood’s values for refractivity intercept 

and density. may concluded from 

these results that the special charts are 

the whole, somewhat more depend- 

able than the present chart, which, 
turn, somewhat better than the ES- 
45a chart. However, this conclusion 
contingent upon the reliability the 
infrared data used standards. 

Another reliability test presented 
because the probability that the ref- 
erence value rather good. The 
American Petroleum Inst. recently un- 
dertook cooperative test Califor- 
nia reformer charge stock, applying all 
available methods. These include mass 
and infrared spectrometry numerous 
sharply distilled fractions, refractivity 
intercept, and catalytic dehydrogena- 
tion; some methods furnished detailed 
information (individual compounds), 
others were short-cut methods. The re- 
sults from the twelve 
laboratories were coordinated and pub- 
lished Martin, Kurtz, al. (6). 
The distillate had boiling range 
the saturates contained 
per cent per cent per 
cent and per cent hydro- 
The average value for naph- 
thene content the saturates portion 
was 56.3 per cent volume. the 
basis this figure, then, attempt 
appraising the four charts was made. 
This time, however, the variation the 
measured values for refractive index and 
density has been introduced. Thus 
Table shows the naphthene contents 
computed the four charts means 
the physical property values obtained 
Wood (Table reference (2)) and 
this laboratory well the differ- 
ence from the average content obtained 
the American Petroleum Inst. co- 
operators, employing several methods. 
There large spread results due 
the discrepancy between the values for 
physical properties obtained the two 
laboratories, which indicates that the 
saturates portions isolated them were 
not identical. This important 
phase the problem and may explain 
the reason why cooperative testing 
the refractivity intercept method has 
that prerequisite for the attainment 
acceptable value for the total naph- 
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TABLE 


Difference d/2 Naphthene Contents, 


Boiling 
Range, 
deg Cent 


Source of 
Saturates Portion 


Wide 
lange, 


1 60 to 105 
2 60 to 110 
Straich 3 60 to 110 
Straight Run Gasoline 1 60 to 110 
5 60 to 110 
6 100 to 140 
‘ 1 60 to 110 
2 ad 
Reformate 2 60 to 110 
60 to Sl 
> 2 60 to Sl 
Straig as > 
60 to S81 


REFRACTIVITY 
INFRARED SPECTROMETRY. 


Wood's Special 


+ 


of. 


INTERCEPT METHOD WITH 


per Cent Volume 
ES-45a 


Present 


Narrow 
Range, 
60 to 86 C 


—1 +1 
—3 —2 
—2 +1 
—3 —1 
-4 —2 
—1 —2 
+4 —4 
+1 —4 
0 | +3 
+1 0 +4 
2 -—3 0 
+] | —3 
0 —2 —2 


* Wood's data from Tables IV anc V of reference (2). 
refractivity intercept and density values applied this chart. 


4 Naphthene contents, 10 to 20 per cent. 


TABLE 
API COOPERATIVE SAMPLE THE 


ANALYSES THE SATURATED PORTION THE 
REFRACTIVITY INTERCEPT METHOD 


USING VARIOUS CHARTS. 


Assumed true naphthene content, per cent volume. 
chart physical properties. 


properties; 
Chart 

W Wide range (60 to 135 C 

W Narrow range (60 to 86 C 

A Full range (30 to 200 C 


Full range (30 200 
Physical Properties 


Refractivity intercept 
Density 


thene content, saturated sample rep- 
resentative the saturates actually 
present the distillate must secured. 
Although this can achieved elab- 
orate large scale development chroma- 
tography, routine method applicable 
any straight run and cracked distil- 
late remains established. this 
case, Wood isolated the saturates re- 
moval the acid absorp- 
tion followed neutralization, water- 
washing, and drying. isolated them 
displacement chromatography with 
recovery per cent, thus obtaining 
quite representative sample. would 
seem from Table that the best re- 
sults are obtained with our physical 
properties. the basis the latter 
values, three charts are about equally 
good, while the fourth, Wood’s wide 
range chart, appears less applicable 
the analysis this distillate. This 
observation will corroborated 
test, described below, which more con- 
fidence can accredited. 

our knowledge the only instance 
indisputable test for accuracy the 
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Properties 


Naphthenes, 
per cent by volume 


A, per cent 
by volume 


54.9 —1.4 
% 60.0 +3.7 
50.0 —6.3 
56.2 —1.1 
50.6 —~§.7 
54.6 
52.9 —3.4 
58.0 +1.7 
Ww A 
1.0409 1.0403 
0.7231 0.7229 


charts presented the following 
analyses carried out this laboratory. 
the above reformer charge stock, 


the commonly encountered satu- 


rated and hydrocarbons are 
present ratios determined the API 
Fortunately all these com- 
pounds can now purchased high 
purity that synthetic mixture could 
rates portion the actual distillate. 
The boiling points its components 
range from The element 
uncertainty ascribable the technique 
inated this test. The results are 
given Table 

The results this test must con- 
sidered decisive that, far ap- 
plication this type sample con- 
cerned, the charts can listed de- 
creasing order accuracy follows: 


narrow range chart 
full range chart 
full range chart 
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TABLE V.—NAPHTHENE ANALYSES 


THE REFRACTIVITY INTERCEPT 
METHOD. 
Naphthene Content, 52.3 per cent volume. 
Refractivity intercept, density, 
0.7195(0). 


Naphthenes, Error, 
Chart per cent per cent 
volume 
Wood's wide 
range (60 to 
> 56.6 +4.3 


Wood's narrow 

range (60 to 

86 C) 51.8 0.5 
full 

range (30 to 


200 ©) 51.2 
full 

range (30 to 

200 C) 54.1 +1.8 


It should be borne in mind, however, 
that not only the charts but the whole 
refractivity intercept method can 
fully evaluated only application 
representative samples saturates iso- 
lated from numerous types distil- 
lates, acceptable naphthene con- 
tents which have been determined 
more elaborate means. accomplish 
this, much work remains done. 
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Recording Torsion Testing Machine for Wire 


BURNETT 


The recording system utilizes spark and heat-sensitive paper and entirely friction- 
less, that even small torque values may accurately recorded 


the exten- 


sive use small helical 
extension compression springs, 
materials are major importance. 
the course investigation conducted 
the National Bureau Standards 
under the sponsorship the U.S. Army 
Ordnance Corps, Springfield Armory, 
need was felt for convenient means 
determining these properties wire 
less than 0.05 in. diameter. Conse- 
quently machine was designed and 
constructed which automatically records 
torque-twist measurements small di- 
ameter wire. The recording method 
entirely frictionless that even small 
torque values are recorded accurately. 
The following symbols are used: 


L 


length over which twist meas- 


ured, 

wire diameter, 

angle twist (radians), 

shear strain (radians), 

torsional moment, 

shear stress, and 

shear modulus (11.5 psi for 
steel) 


The general mechanical features 
the torsion testing machine and auto- 
matic recording section are shown 
Figs. and The framework consists 
three horizontal plates clamped 
vertical tubular members. 
specimen, coupled series with 
larger diameter torque measuring wire, 
coupling that keyed the bottom 
plate prevent rotation 
loaded provide small amount ten- 
sion the two wires. The upper end 
the test wire rotated angular 
speed about 100 deg per min means 
motor, and reduction gear. 

The rotation the knife edge bar 
electrode, attached the coupling 
between and proportional the 
torque applied this wire 
chosen large enough that its elastic 
limit not exceeded. cylinder heat 
sensitive recording paper, attached 
disk mounted the top the test 
wire such way that the paper hangs 
between the moving bar electrode and 
NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all com- 


munications ASTM Headquarters, 1916 
Race St., Philadelphia Pa. 
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Fig. 1.—Torsion testing machine for 
small diameter wire. 


specimen; 8B, torque measuring wire; 
motor and reduction gear assembly; 
damping cup. 


the fixed knife edge electrode, with- 
out touching either. The movable and 
fixed electrodes and are designed 
with knife edge confine the origin 
and increase the intensity the spark. 
ignition coil and interrupter (not 
shown the figure) produce spark be- 
tween the electrodes which makes dot 
system means the motor, the dif- 
ference rotation the recording paper 
and the bar electrode measure the 
strain the test wire. Rotation the 
bar electrode measure the torque 
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Fig. 2.—Recording section torsion test- 
ing machine for small diameter wire. 


A, test specimen; D, moving bar electrode; 

heat-sensitive recording paper, partially 

cut away to show specimen and moving elec- 
trode; F fixed helical electrode. 


the system, and recorded the 
vertical displacement along the helical 
fixed electrode. Sparks passing through 
the paper from the fixed electrode 
the moving bar record the torque-twist 
relationship the test wire. damping 
cup, inverted light oil eliminates 
oscillations. 

The gage length the test 
wire measured between right angle 


BURNETT, Mechanical Metallurgy 
Section, National Bureau Standards, 
Washington 25, C., has been engaged 
research the properties wire and springs 
since 1951. His work has been concerned 
primarily with the 
behavior and with new test methods 
for wire. 
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Fig. the data 
obtained during typical test 
determine the load-per manent 
set characteristics sample 
0.039 in. diameter 1085 oil tem- 

pered wire. 


The load shown the ordinate 
ts nominal surface sheer stress, 


1000 psi. 


bends near each end the wire. The 
bent portions the test wire are in- 
serted into holes the upper and middie 
grips previde positive means 
for the application torque. 

simplify the strain measurements, 
the length the test specimen was ad- 
justed that one 360-deg twist the 
test wire would result convenient 
value surface shear strain, For ex- 
ample, when testing 0.039-in. diameter 
wire this value was adjusted 0.02 
as follows: 


L = = 6.13 ° 
2 x 0.02 


has been estimated that 2.0 in.-lb 
would the maximum torque required 
for testing 0.039 in. wire. From the re- 
lation 


16M 


was determined that 2.0 in-lb would 
produce maximum shear 
68,000 psi 0.053 in. wire, this size 
was considered suitable for the torque 
measuring wire. The length this wire 
was then calculated from the following 
relation that the 2.0 in-lb torque 
resulted 270 deg twist. 


The recording sparks are produced 
motor-driven cam that closes and 
opens the primary circuit automo- 
bile ignition coil sec intervals. This 
timing provides sufficient space between 
the dots the recording paper that 
through the hole made the previous 
discharge, rather than taking direct 
path. 

The torque-measuring wire and helix 
were calibrated dead weight loading. 
The lower coupling was disconnected 


Hull, Study Factors Controlling 
Strength in the Torsion Test,”’ Transactions, 
Am. Soc. for Metals, Vol. 46, pp. (1954). 
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Twist 


from the bottom plate and torque was 
applied the coupling two fine wires 
wrapped around it. The wires passed 
over ball bearings mounted opposite 
sides the plate and supported pans 
which balance weights were placed. 
diameter drill rod was substituted 
for the test wire, then the positions 
both the bottom coupling and the ver- 
tical were noted. small in- 
crement torque was applied adding 
weights and the test section was then 
rotated the motor until the free end 
the torque-measuring wire returned 
its original position. The location 
the vertical electrode with respect the 
helix was again recorded. The change 
elevation was, therefore, measure 
the torque the system. series 
similar tests were made with loads suf- 
ficient traverse the entire height the 
helix. statistical analysis the 
calibration data for both and 
unloading indicated coefficient vari- 
ation torque measurement ap- 
proximately 1.0 per cent. 

Setting the machine run test 
may done quite rapidly. special 
specimen preparation necessary other 
than cutting and bending the ends 
deg, with the desired test length be- 
tween the bends. One end the test 
wire, then clamped the fixture 
the lower end the drive shaft and the 
other end the middle coupling that 
supports the moving electrode. 
plastic tube appropriate diameter, 
about which sheet heat-sensitive 
paper has been wrapped, then placed 
position around the test wire, middle 
coupling, and pointer so the paper may 
slid into position and fixed the 
flange attached the upper coupling. 
After the paper secured the flange, 
the tube removed and the torque- 
measuring wire secured the middle 
coupling. Finally, the oil pan placed 
position that the bottom the 
daraping cup immersed the oil. 

The helix upon which the stationary 
electrode secured then rotated about 
the paper the desired zero load posi- 
tion. The heat-sensitive paper may 
scaled appropriate torque and twist 
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values prior the test and adjustments 
made during positioning the 
paper and the helix start the test re- 
cording zero torque and twist posi- 
tions. The drive motor and spark inter- 
rupter are then turned and the test 
progress. During the test, sparks pass 
from the stationary helical electrode 
through the heat-sensitive paper the 
moving vertical knife edge resulting 
line dots recording the torque-twist 
data. 
ture incorporated the reduction gear 
assembly makes possible variety 
loading sequences. 

record obtained from test deter- 
mine the torsional load-permanent set 
characteristics sample 0.039-in. 
diameter 1085 oil tempered wire. For 
convenience the torque values have been 
scaled along the ordinate terms 
nominal surface shear stress. in- 
creases the right along the abscissa. 
During the test the specimen was alter- 
nately loaded and unloaded. The 
numbers through the curve indi- 
cate the peak stress successive cycles 
and the numbers along the base locate 
the total permanent set resulting from 
the corresponding cycle. may 
noted that both load-permanent set and 
twist-permanent set data are readily 
obtainable from the 
The yield strength may also deter- 
mined indicated extension the 
dashed line from offset 0.0035. 
This value offset has been used 
for determining strength 
torsion because produces the same 
octahedral shear strain linear plas- 
strain 0.2 per cent. 

felt that this apparatus fills gap 
the presently available testing ma- 
chines. The spark method recording 
eliminates errors due friction, that 
small torques can recorded accurately. 
The construction the machine allows 
flexibility the length the test wire 
and the torque range the calibrated 
wire satisfy the requirements the 
operator. addition has the ad- 
vantages low first cost and absence 
complicated accessories. 
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Why Paint Specifications—Their Tests and Controls 


has different meanings different 
individuals. The standard dictionary 
defines specification (1) the art 
specification, (2) definite particular- 
lized and complete statement; full and 
definite account. The purpose 
specification define, particularize 
and completely state condition com- 
position, shape, size, color, procedure, 
performance, combination these, 
with tolerance limits that there 
common understanding between buyer 
and seller. 


Why Paint Specifications 


Should everyone buying paints use 
specifications? There are many cases 
where the use specifications not 
practiced. The user can depend the 
integrity the supplier not only 
recommend the most suitable product 
but maintain uniform quality with 
each shipment. Most vendors such 
cases will supply the necessary engineer- 
ing service obtain satisfactory results 


PICKETT 


given quality paint, 
mixing products, stripping 
finishing rejects, fewer solvents and 
uniform products from multiple plants. 
With these and several other advantages 
ful item paint buyer. the same 
token provides fair competition the 
seller and opportunity exercise 
ingenuity formulations and manufac- 
turing. 


Types Specifications 


There are many types specifications 
describing composition, performance, di- 
mension, procedure, combinations 
these elements. Paint 
frequently fall into the class composi- 
tion performance. the opinion 
the author that neither one alone 
sufficient completely describe paint 
product. Since the very purpose 
product completely that both 
and seller know what wanted, all 


salt fog box tests, accelerated weathering 
tests, and many other specialized tests. 
All these are much value quality 
control given type product. How- 
ever, the final analysis the real test 
the performance the paint under 
actual service requirements. The paint 
industry aware the need for better 
physical testing that can 
correlated with actual service require- 
ments. Many individuals and groups 
have spent much time their study, 
and while much has been learned, fre- 
quently correlation between observers 
laboratories leaves much desired. 
Even exposures which may 
run for years are dependent care 
panel preparation. Further complica- 
tion encountered depending the 
season the exposure test 
started plus the unpredictability the 
elements themselves. Because these 
many complications and the time in- 
volved securing actual performance 
data, physical performance alone not 


efforts should made so. suitable medium for procurement 
and will keep the user advised new specification. 
developments the field. When such Composition Specifications 
conditions exist, the buyers are also composition alone used, there Composition and Performance 
business arrangement not work out ing, blending, and processing finished upon xperience, cal 
where strictly competitive buying in- paint product. paint formula make fair appraisal the expected 
volved, where there are number limited value inexperienced hands. performance paint film from know- 
suppliers; the reasons are self evident. composition specifications the matter the composition. both com- 
Specifications are essential large man- problem. Our analytical position and physical tests are required 
plants, those industries where the cases, especially after complete paint given type product properly formu- 
paint varnish product essential for has been processed. Examples are type 
proper functions and performance the and amount phenol, certain types 
end product, and especially local, libasic acids. oils, amount rosin 
state, and Federal governments where and amount many synthetic and nat- 


competitive buying customary. 
Function Paint Specification 


paint specification should docu- 
ment which describes the product well 
that the buyer obtains the desired 
quality and the vendor knows precisely 
the quality required. The function 
the specification carry complete 
formance are concerned. Well-pre- 
pared specifications will permit the 
buyer have multiple suppliers 


NOTE—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all 
communications ASTM Headquarters, 
1916 Race St., Philadelphia 3, Pa. 


ural resins. Analysis pigments 
also limited interfering reactions 
certain areas, and many cases the 
chemical analysis not the critical 
measure quality. Obviously then 
strictly composition formula would 
certainly lead area conflict 
because accurate analysis not always 
possible and many cases would not 


alone serve good criterion quality: 


Performance Specifications 


How performance 
Those familiar with paint evaluation 
appreciate the difficulties 
There are the usual tests color, speed 
drying, hardness, viscosity, opacity, 
adhesion, package stability, settling, 
water resistance, gasoline resistance, 
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lated, 
The composition should sufficiently 
described permit blending lots, 


compounded, and processed. 


solvents, permit stripping and repaint- 
ing rejects and touch-ups. The 
physical tests should insure the use 
proper grades components plus proper 
compounding 
view specification based upon both 
composition and performance being 
parameters both composition and per- 
formance should included speci- 
fication that the type, quality, and 
performance are assured. 


Such speci- 
fication invariably works the advan- 
tage both the buyer seller. 

Beware such phrases scope 
factured accordance with standard 
acceptable 
“high quality durable 
and many other hackneyed 
phrases. Such phrases are not factual, 
and lend themselves many interpreta- 
tions and almost always area 
and misunderstanding. How 
much better describe composi- 
tion, quantity, and physical properties 
that can measured and, when in- 
tegrated, describe product known 
performance. 


commercial 


Complete Specifications 


The physical putting together 
specification one mechanics. There 


formance. With this knowledge 


possible select those parameters 
composition and performance com- 
pletely describe paint product and 
eliminate the loopholes. 
holes are disconcerting the buyer and 
aggravation the seller who 
competitively trying meet both the 
spirit and letter the specification. 
readily apparent that the many 
tests composition, physical proper- 
ties, and procedure are the essential 
components needed write specifica- 
tion. also self evident that the 
tests used, the hands competent 
personnel, should be reproducible, to 
within stated limits accuracy. 


ASTM Committee D-1 


ASTM Committee Paint, 
Varnish, Lacquer, and Related Products 
has been existence for over fifty 
vears. Its membership consists in- 


1955 Book ASTM Standards, Part 
Part 
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dividuals having wide divergence 
interests including consumers, paint 
manufacturers, raw material manufac- 
turers and suppliers, association mem- 
bers, university faculty members, and 
representatives local, state, and 
However, the 
one common interest cooperate 
developing some new specification 
method test. The working the 
various committees sometimes appears 
slow, but the end product after under- 
going committee scrutiny and coopera- 
tive testing the sort test one can 
include specification with high 
degree assurance. The interests 
Committee are very diverse and 
cover chemical methods analysis, 
physical tests. test methods 
cedures. One might wonder 
test procedures have not already been 
worked out. Unfortunately they have 
not. The need for new test methods 
will not stop until the paint industry 
ceases progress. one can predict 
the future from look into the past 
very obvious that great strides will 
made the future creating more needs 
for new and different test methods. 


Subcommittee XI, Resins, 
which the author now chairman, was 
founded some eight years ago under the 
chairmanship the deceased Mr. 
Matiello. was believed that the field 
resins was sufficient importance 
establish separate subcommittee. 
Nine methods have been added, namely, 
563 Test for Phthalic Anhydride 
Content Alkyd Resins and Resin 
Solutions, Test for Total 
Nitrogen Resins for Surface Coatings, 
1156 Test for Total Chlorine 
Polyvinyl Chloride Polymers and Co- 
polymers Used for Surface Coatings, 
55! Test for Solvent Toler- 
ance Amine Resins, 1259 
Test for Nonvolatile Content Resin 
Solutions, 1306 Test for Phthalic 
Anhydride Content Alkyd Resins and 
Esters Containing Other Acids 
(Gravimetric), Test for 
Anhydride Content Alkyd 
Resins and Esters Containing Other 
Test for Apparent Free 
Phenols Phenolic Resins 
Solutions Used for Coating Purposes, 
Specifications for High 
Gravity Glycerine, 1258 55' Meth- 
ods Sampling and Testing High 
Gravity Glycerine. Indications are that 
several additional methods will soon 
submitted letter ballot for acceptance 
tentative methods. These include 
methods for the determination un- 
saponifiables, the determination fatty 
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acids, the determination polyhydric 
alcohols, namely pentaerythritol, gly- 
cerol and ethylene glycol, and the deter- 
acetate and total 
jected work includes the determination 
phthalic anhydride the presence 
nitrocellulose, polystyrene styrenated 
alkyds, isophthalic, teraphthalic, and 
orthophthalic present the same resin, 
melamine, urea, and 
analytical methods for 
This list not all inclusive but does 
indicate the scope interest and work. 
The delay accomplishing the work 
faster rate simply lack working 
people. All the 
those nearing completion and those 
which are projected furnish some the 
components necessary to prepare ade- 
quate paint specifications. 


Changing Requirements 


Staying within the scope of Subcom- 
mittee XI, apparent that the 
short space eight the industry 
has changed degree requiring new 
or improved methods. The determina- 
tion phthalic anhydride good 
example. The Kappelmeir method 
not adequate the presence other 
interfering dibasic acids. newcomer, 
acid, presents another an- 
alytical problem. The advent styren- 
ated alkyds presented problem both 
the analysis phthalic anhydride 
and also the analysis polystyrene. 
The analysis resins relatively 
new requirement. Epoxy 
already widely used and needing 
method These are but 
few more less current changes that 
require additional work. Multiply the 
changes other components that are 
covered other subcommittees 
Committee D-1 and becomes appar- 
ent that much going Committee 
D-1 that interest all connected 
with the paint industry. 


Origin Test Methods 


many unfamiliar with ASTM’s 
operation, the question arises 
where the ideas for the various test, 
methods originate. There fixed 
source ideas starting point. Once 
agreement for the need test method 
has been reached, the next step usu- 
ally arrived the working group level 
and may involve literature search, 
the suggestion method already 
published some technical journal, 
and very frequently method used 
some member’s laboratory. 
posed method presented and discussed 
the membership. Nearly always 
someone has had some experience with 
the method question. When several 
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people have had some previous experi- 
ence, difficulties procedure areas 
requiring special care technique are 
usually brought out. Usually 
posed procedure will drawn in- 
corporating the many refinements 
cautions observed. This usu- 
ally followed “round robin” where 
several laboratories try the method. 
Results are then compiled, studied, and 
reconciled. The method frequently 
further refined more carefully de- 
scribing operation procedures and condi- 


tions and again resubmitted round 
robin test. When the working group 
satisfied with the reproducibility and 
accuracy the method then submitted 
the for letter ballot. 
the method passes the subcommittee 
then submitted Committee D-1 
for letter ballot. The idea for test 
method may come from many sources 
method has had undergo laboratory 
test with several collaborators and then 
subjected the scrutiny large 
membership. 


Element Priority International Unity? 


(which you use?) are the names 
commonly associated with element 41. 
The American Chemical Society has 
adopted American metal- 
lurgists still prefer whose 
practice followed the ASTM. 
The chemists are using niobium the 
interests internal unity; the metal- 
lurgists are using columbium because 
the prior use that name and because 
important commercial metal 
sulted primarily from work done the 
metallurgists America. 

1949 the Commission 
Nomenclature Inorganic Chemistry 
the International Union Pure and 
Applied Chemistry recommended the 
various national committees that ele- 
ment called The 
Nomenclature Committee the Na- 
tional Research Council 
agreed this recommendation and 
May 1951, the Nomenclature, Spelling 
and Pronunciation Committee the 
American Chemical Society also agreed. 

Another recommendation 1949 
the Commission the IUPAC was 
the use “wolfram” for element 74. 
However, another meeting the 
IUPAC Commission 1950 the 
ommendation was changed 
“tungsten.” This change 
was made after decided preference for 
was expressed England 
and America. This was not true for 
the term which common 
America only. 

the interests international 
standardization and utility, therefore, 
the American chemists agreed use 
although they recognized that 
bium” had better claim historically. 
Having opposed the basis 
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usage rather than historical claim, 
reasons held for most 
Europeans. The French made similar 
for 

giving the metallurgists’ claim for 
historical preference only necessary 
quote abstract from historical 
note Lawrence Smith, printed 
May, 1877, the American Journal 
Science. 


the common practice all Ameri- 
can chemists and mineralogists speak 
the metal which called 
English and continental chemists, 
This eminently just, 
since the metal was discovered and well 
defined, and columbium, forty- 
five name niobium was 
given it. hange name was 
connected with the original observations 
1801 Prof. Hatchett England. 

These mistakes arose follows: —In 
the first place, Ekeberg discovered 1802 
supposed new metal which called 
tantalum, but which short time after- 
ward was regardea identical with 
columbium; and for forty-five years 
tantalum and columbium were synony- 
mous terms all works chemistry, 
although Wollaston suspended their dis- 
similarity; secondly, when Rose made 
his well-known exhaustive researches 
the Bodenmais, showed 
that this mineral contained not one but 
two metallic acids; one these was 
tantalum, and the other supposed 
new metal which named niobium. 

Subsequent examination, however, con- 
Rose (and his conclusions have been 
confirmed others who have repeated his 
experiments), the two metallic acids 
obtained from the Bodenmais columbite 
were really the original acid 
Hatchett, discovered 1801, and the 
tantalic acid discovered Ekeberg 
1802. Instead, however, calling the 
first mentioned acid niobic acid, its original 
name should have been left it. The 


Rose still supposing that this tanta- 
lum was the same what was known 
equally well columbium. 


ASTM BULLETIN 


Conclusion 


conclusion may stated that 
paint specifications are useful item 
should complete that they leave 
area conflict argument. Paint 
specifications require test methods and 
procedures components. 
The test methods must highly re- 
producible and tried. The ASTM 
actively engaged developing new 
test methods and procedures needed for 
paint specifications. 


result Rose’s researches was fact 
simply the demonstration the actual 
for discovery was clear, precise, 
and well made out, and has never been 

This being correct summary the 
history the composition the colum- 
bium minerals, but right, just, and 
accordance with chemical and mineralogi- 
cal precedence, that the name given the 
discoverer should replace that niobium, 
which originated forty-five years later. 

point less importance, worthy 
some consideration, is, that this element 
derived its name from the country 
which was discovered, being the first 
and the present time, the only 
element discovered that part America 
usually named Columbia. 


does not appear that there any 
solution this impasse between Ameri- 
can technicians, and that metallurgical 
literature will, for the most part, con- 
tinue use whereas 
chemical literature will use “niobium.” 
view the fact that the Interna- 
tional Commission has approved the use 
either “tungsten” for 
element 74, perhaps the use either 
approved. 


Years for Metals 


Carnegie Tech 


Laboratory Carnegie Institute 
Technology observed its twenty-fifth 
anniversary with full-day reunion 
program Pittsburgh October 24. 
The Laboratory special in- 
stitute associated with the Department 
College Engineering and Science. 
Visiting the Carnegie campus honor 
the Laboratory and its director, Robert 
Mehl, were 300 graduates Tech’s 
Metallurgical Engineering Department, 
former Carnegie faculty members, and 
friends from industry. 
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Federal Government Standards 


Index Changes 


Tue General Services Administration the Federal 
Supply Service charged with the responsibility for establishing 
specifications used the Federal Government for procure- 
The GSA issues annual Index 
Initiation Federal Specifications Projects March and 


ment materials and supplies. 


monthly supplements. 


The items listed below appeared Supplement No. for the 


month October 1957. 


INITIATIONS: 
Type of 
Title Action 
Aggregate; (for) Portland Rev. 
Cement-Concrete 
Aluminum Alloy Sand Cast Am. 1 
ings 
Bottle, Stopper, Ground New 
Glass Cap 
otties, Weighing (With Am. 1 
Stoppers 
Boxes, Fiber Am. 1 
Cloth, Cotton, Seersucker New 
Crucibles and Covers, Rev 
Porcelain 
Distilling Apparatus with Rev 
Graham Condenser 
Flasks, Laboratory Am. 1 
Funnels, Filtering, Glass, 
Rev. 
Rev 
Insulation, Blanket, Ther Am. 1 
mal-Acoustical, and in 
sulation, Thermal; Veg 
etable or Wood Fiber 
Phosphor Bronze Bars Rev 
Plates, Rods, Sheets, 
Strips, Flat Wire, and 
Structural & Special 
Shaped Sections 
Plastic Compounds, Mold Am. 1 
ing & Extrusion, Poly 
ethylene 
Plastic Film, Polyethylene, New 
Thin Gauge 
Plywood, Flat Panel Rev 
Roofing Felt, Glass Fiber, New 
Asphalt Saturated, Un 
coated (For Flashing 
and Roofing) 
Sealing Compound, _et Rev 
Fuel Resistant, Hot 
Applied Concrete “av New 


in 
Sealing Compound, Two Rev 
Components, Jet Fuel 
Resistant, Cold Applied, 
Concrete Paving 


Tape, Pressure-Sensitive New 
Adhesive (Cellophane & 
Cellulose Acetate) 

Tape, Pressure-Sensitive New 
Adhesive, Polyester 
Film 

Tape, Pressure-Sensitive Rev 
Adhesive, Vinyl! Plastic 
Film 

Washer, Pipette Rev. 


Symbol or 
Number 


SS-A-281b 


QQ-A-601b 


GG-D-0046 1b 
HEW-PHS) 
DD-F-250 
DD-F-00776b 
(HEW-PHS) 
DO-F-00786b 
(HEW-PHS) 
RR-G-00123a 
HEW-PHS) 
HH-1-515 


TITLE AND SYMBOL CHANGES: 


Type of 

Title Action 

Boxes, Fiberboard, Corru Rev. 
gated, Triple Wall 


Symbol or 
Number 
PPP-B-640 
PPP-B-00640a 


(USAF) 


FSC 
Code 


Assigned 
Agency and 
Preparing 

Activity 
OM-BPR 


FSSC 
Class 


GSA-FSS 
DOD-MMSA 
GSA-FSS 
DOD-Army-QMC 
83 OD-Army-QMC 
HEW-PHS 
HEW-PHS 


GSA-FSS 
HEW-PHS 


HEW-PHS 
HEW-PHS 


DOD-Navy-Ships 


42 DOD-Navy-Ships 


DOD-Army-QMC 


DOD-Army-CE 
GSA-FSS 


DOD-Army-CE 


GSA-FSS 
GSA-FSS 


HEW-PHS 


Former Title 
or Symbol 
Boxes, Folding, Fiber 
Board, Corrugated, 
Triple Wall 


WITHDRAWALS: 
Assigned 
Agency and 
Type of Symbol or Preparing Reason for 
Title Action Number Activity Withdrawal 
Molding Plastic, New L-M-540 DOD-Army-Ord Discontinued at re- 
Polyviny! Chloride quest of DOD 
Rigid, Rods and 
Tubes 
Polyethylene Fabri New L-P-570 DOD-Army-Ord Discontinued at re- 


cated Parts 


REASSIGNED PROJECTS: 


quest of DOD 


Technical Committee or 


Former 
Agency 
Type of Symbol or FSC FSSC Withdrawn Reassigned 
Title Action Number Code Class from te 
Blankets, Rev DDD-B-421c 7210 72 JUS-FP! DOD-Army-QMC 
Other than DDD-B-00421c 
all wool DOD-QMC 
PROMULGATIONS: 
Type of Symbol or 
Title Action Number 
Boxes, Wood, Nailed and Lock-Corner Am. 1 PPP-B-621 
Brass, Leaded and Non-Leaded; Plate, Rolled Rev QQ-B-613a 
Bar, Sheet and Strip (Superseding FS QQ-B 
613 (In Part) 
Bronze, Manganese and Aluminum-Manganese Rev QQ-B-726d 
Castings (Superseding FS QQ-B-726c) 
Cleaning Compound, Soap Abrasive, Paste, for New P-C-442 
Painted Surfaces (Superseding FS P-C-565 
Felt, Sheet, Wool, Pressed Am. 1 C-F-206a 
Hydrometers, Graduated Scale (For Genera! Lab New GG-H-925 
oratory Use) 
Molding Plastic, Polystyrene (Superseding Fed New L-M-520 
Spec. L-P-416 (In Part) 
Molding Plastic, Polystyrene, Modified New L-M-52 
Soap, Laundry, Bar (Superseding IFS P-S-00591d Rev F-§-59le 
(GSA-FSS) & FS P-S-591c) 
Stee! Strapping, Rounc (Bare and Zinc-Coated) Rev QQ-S-790b 
Superseding FS QQ-S-790a) 
Tube, Magnesium-Alloy, Extruded (Superseding Rev WW-T-825a 
FS WW-T-825 
INTERIM FEDERAL SPECIFICATIONS ISSUED: 
Type of Symbol! or 
Title Action Number 
Cloth, Cotton, Broadcloth, Mercerized New CCC-C-00437(GSA-FSS) 
Methy! Isobuty! Ketone (For Use in Organic New T-M-00268a(GSA-FSS 
Coatings) 
Paperboard, Wrapping (With Cushioning Value) New PPP-P.00291(COM-NBS 
Tape, Pressure-Sensitive, Adhesive (Cellophane Rev. L-T-0090a(GSA-FSS es : 
Cellulose Acetate) 
Pressure-Sensitive Adhesive, Plastic Rev PPP-T-0066a(GSA-FSS 


Film 


CANCELLATIONS: 


Symbol or 
Title Number 
Cadmium: Anodes QQ-C-61 
Glassware, Laborator D0D-G-626a 
Methods for Samp 
Testing 
Plastics; Cellulose Ace L-P-344 


tate, Molded 


Reason for Cancellation 


Superseded by Fed. Spec. QQ-A-671 
Test. M. No. (626 


Spec 


L-M-505 


| 
| 
DD-B-00595 
DD-B-620a 6640 
PPP-B-636 8115 
CCC-C-448 8305 
HEW-PHS) 
6640 
6640 
QQ-P-330 
9535 
9540 
L-P-590 
L-P-378 9330 
8135 
GSA-FSS) 
DOD-Army-CE) 
5610 DOD-Army-CE 
(DOD-Army-CE) 
8135 
4 L-T-100 and 7510 
L-T-00100 8135 
GSA-FSS) 
8135 
(HEW-PHS) 
“Lg 
4 
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CARDS 


Commercial Testing, Research, and Services 


Chemical 


Physical 


Container and Material Testing 


THE DON QUINN COMPANY 


224 West Kinzie Street 
Chicago 10, Ill. 


Independent tests, studies, surveys, 
and consultations 


ASTM, TAPPI, FPRS 


CHARLES KAWIN COMPANY 


METALLURGICAL CHEMISTS 
FOUNDRY and METALLURGICAL ENGINEERS 
METALLOGRAPHERS—SPECTROGRAPHERS 


PHYSICAL TESTS 
431 Dearborn St. Chicago Ill. 
P.O. Box 2035 Buffalo 


Member : American Councilof Independent Laboratories 


ABBOT HANKS, Inc. 


Established 1866 


Engineers—Chemists-—Assayers—Samplers 
Spectrographers; 


Inspection—Tests—Consultation—Research 


Member: American Council of Independent Laboratories 
624 Sacremento Street, San Francisco 11, California 


MILLION VOLT X-RAY SERVICE 


also 
Low Voltage X-ray, Gamma-ray, 
Magnaflux, Zyglo, Ultrasonics, Impact, 
Chemical, Metallography, Physical, 
Hardness, Stress Rupture Tests. 
Laboratory and Field Testing and 
Inspection. 


ARNOLD GREENE CO., 


122 Hampshire Street, Cambridge, Massachusetts 
University 4-8800 


SOUTHERN LABORATORIES, INC. 


Engineers—Chemists 


Sub Soil Investigations 
Physical, Chemical, and 
Soil Laboratories 
Research & Inspection 
Complete Model Shop 


Mobile, Alabama New Orleans, La. 


TESTING 
LABORATORIES 


BOX 1241 WILMINGTON, DEL. 
Analysts Spectrography 
Research v Physica! Testing 
Development Salt Spray 
Investigations Radiography 


Metallurgical 


Spectrographic 


COMMERCIAL LABORATORY FACILITIES 


FOR NON-DESTRUCTIVE TEST e X-Ray (250 KVP) 
© Gamma Ray @ Magnaflux ¢ Brinell or Rock well Hardness 
FOR STATIC TEST @ 1,000,000 Ibs. Universal Machine 
FOR DYNAMIC TEST ¢ 9,000 |b. Drop Hammer FOR 
FATIGUE TEST ¢ 60,000 Ib. Life Test Machine FOR 
IMPACT TEST @ Izod or Charpy Specimens (room or sub- 
zero temperatures) FOR STRESS ANALYSIS ¢ Stress 
Coat © Strain Gauge Static & Dynamic Equipment 
YOUR INQUIRIES WILL BE GIVEN PROMPT ATTENTION 
THE SYMINGTON-GOULD CORPORATION 
DEPEW, NEW YORK PHONE REgent 6000 


ELECTRON X-RAY LIGHT 
MICROSCOPY 
full CONSULTING service 


ERNEST F.)FULLAM, Inc. 


COMBATING IN CONTROL, 


P.O. BOX 444, SCHENECTADY 1, N.Y. 


WALTER FLOOD CO. 


Consulting Chemical Engineers 
TESTING 
MATERIALS 
CONCRETE CORING 
SOIL BORING 


6192 South Blackstone Ave. 
Hyde Park 3-1512 
CHICAGO, ILLINOIS 


CHEMICAL ENGINEERING 
CONSULTANTS 


Research, process and product development, plant 
design, nuclear and surface chemistry, analyses, 
bacteriology, toxicology, organic syntheses, 
market surveys. 


FOSTER SNELL, INC. 


Telephone: WAtkins 4-8800 
Member: American Council 


of Independent Laboratories 


LUCIUS PITKIN, INC. 
ESTABLISHED 1885 
Metallurgical Chemists Consultants 
Emission X-Ray Spectrographic 
Analysis—High-Temp. Tensile 
Stress Rupture Testing 


igh Temperature Alloys 
PITKIN BLD FULTON ST., N.Y. 38, N.Y. 
Member: American Council of Independent Laboratories 


John McBurney 


Consultant Masonry, Masonry 
Materials and Plaster 


Silver Spring, Md. 
JUNIPER 5-3504 


Box 901 


Radiographic 


Sampling 


RESEARCH 
DEVELOPMENT 
QUALITY CONTROL 


554 BAGLEY 


PHONE 1-4870 
DETROIT 26, 


Herron Testing Laboratories, Inc. 
Analysis Testing Inspection 
Chemical Physical 


Radiographic Metallurgical 


Evaluation Concrete Control 
1360 3rd Street, Cleveland 13, Ohio 
122 Clinton Street, Buffalo 


Member: American Council of Independent Laboratories 


THE MOST EXPERIENCED 
FILM BADGE SERVICE 


ST. JOHN X-RAY LABORATORY 


Califon, New Jersey 
Established 1925 


SMITH-EMERY COMPANY 


Established 1910 
Chemists Engineers 


Sampling, Analyzing, Assaying 
Spectrography, Physical Testing 


Member: American Council of Independent Laboratories 


781 E. Washington Blvd. Los Angeles 21, Calif. 


GRAHAM, SAVAGE ASSOCIATES, 


Consulting—Engineering—Research 


Electroplating and Metal Processing 
Waste Treatment and Production Problems 
Surveys—Designs—Specifications 


York Rd. Jenkintown, Pa. 
Also: Kalamazoo—New York 


LEDOUX COMPANY, 


Chemists, Assayers, Engineers 
Samplers and Weighers 
Spectroscopists 


359 ALFRED AVENUE 
TEANECK, NEW JERSEY 


Member: American Council Independent Laboratories 


INC. 


January 1958 


¢ 
be Fes 
ibe 


CARDS 


WESTCHESTER TESTING COMPANY, INC. SOUTHWESTERN LABORATORIES 


CHEMICAL, PHYSICAL, METALLURGICAL. 


Inspections; Testing and Chemical Work 
Designs, Evaluations @ Supervision, Reports 


TESTING AND INSPECTION OF MATERIALS TESTS —INSPECTION—BORINGS—SURVEYS for Fort Worth, Dallas, and Houston, Texas 
X-RAY AND GAMMA RADIOGRAPHY Expressways—Aiirfields— Structures 
TROWBRIDGE 1-0929 Domestic and Overseas Operations Member: American Council Independent 
Member— American Council of Independent Laboratories 


INTERNATIONAL TESTING 
LABORATORIES, INC. 


THE NUTTING COMPANY 


RESEARCH e TESTING e« DEVELOPMENT 
in engineering, chemistry, metallurgy, textile 


METALLURGISTS— CHEMISTS technology, Testing Service 
CHEMICAL ENGINEERS psychometrics . . . from basic materials to Foundation Investigation—Test Borings 
SPECTROGRAPHIC ANALYSIS finished products. Soil Mechenics—Se wage Flows—Analysis 
CHEMICAL AND PHYSICAL TESTING TING COMPANY, Inc. Construction Control—Soil—Concrete 
PAPER—FUEL BOSTON BROWNSVILLE DALLAS DENVER Specifications —Consultants 


METALLURGICAL INVESTIGATION 
ENVIRONS ENTAL TESTING 


578-582 Market St., Newark New Jersey 
CARL BUSSOW 


LOS ANGELES MEMPHIS NEW YORK 


PHILADELPHIA PROVIDENCE SAN ANGELO 4120 Airport Road Cincinnati Ohio 


Cable All Codes—Specify 


DESERT SUNSHINE TANK STRAPPING 
EXPOSURE TESTS SAYBOLT CO. 
INSPECTORS PETROLEUM 
Specialist on _# sal 7740 wees Road Licensed by New York Produce Exchange 
Asphalt, Petroleum and Arizona 265 Bayway, Elizabeth 


Products TEST ANYTHING UNDER THE SUN 
801 Second Ave. New York 


STILLWELL GLADDING, INC. Chicago Spectro Service Laboratory 


Inspection-Sampling-ANALYSIS Chemi- Spectrographic and Chemical 
cals, Drugs, Fats, Greases, Oils, Waxes, Fer- and 
tilizers, Glycerine, DDT., B.H.C., Chlor- 


dane, etc., Pyrethrum, Rotenone Products, QUANTOMETER METAL ANALYSES 
NF., USP., Tobacco Est. 1868 2454 38th St. Chicago 32, ANGELES 


130 Cedar Street, 


Europe 
KONING & BIENFAIT 


Testing Laboratories of Building Materials 


COLOR STAND: ATION 


Consulting Engineers Metallurgists —Chemists 

QU ALITY. ‘C rROL Inspection — Sampling — Testing — Analysis 
Materials Techniques Research Development Control 

Coal, Oils, Fats, Waxes, Cement, Concrete, Steel, Water, 

Gases, Solvents, Paints, Ores. Established 1890 HALES 


TESTED 


MUNSELL COLOR COMPANY, INC. 104 Amsterdam-W. P.O. Box 6005 


10 E. Franklin Street, Baltimore 2, Maryland 


The Haller Testing Laboratories, Inc. 
140 Cedar Street, New York 


Soil Borings—Soils Laboratory 
Investigation Foundation Soils New York Boston, Mass. 


Testing Laboratories ELECTRICAL TESTING 


4 1 oni i 
all types building and paving 


Testing, Research, 


Inspection and Certification 


ARIZONA TESTING LABORATORIES 


Testing Laboratories and Consultants Chemists—Assayers—Engineers 
Write Advertising Dept Chemical Spectrographic Analysis 


ASTM Bulletin for 


Testing Laboratories and Consultants 
Write Advertising Dept. 
ASTM BULLETIN for 
details how your 
card may appear here. 


Physical Tests—Inspection 

Soil Investigation—Sampling 
details how your Outdoor Weathering Tests 

card may appear here. 817 Madison, Phoenix, Arizona 


Member: American Council of 
Independent Laboratories 
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CHEMISTS INSPECTORS ENGINEERS 
Facilities for inspection, testing, analysis 
and research all types. 

Write for brochure 
The BOWSER-MORNER Testing Laboratories, Inc. 
Box, 51, Dayton Ohio 


Member: American Council of Independent Laboratories 


TESTING RESEARCH 
DEVELOPMENT CONSULTING 
BASIC MATERIALS END PRODUCTS 
RUBBER, PLASTICS, ELASTOMERS, SILICONES 
COMPOUNDING, FORMULATION 
ANALYSIS, 
PROCESSING METHODS 


401 Lafayette St. Newtown, Pa. 


PENNIMAN BROWNE, INC. 


CHEMICAL PHYSICAL TESTING-RESEARCH 
Soils Investigation—Field X-Ray 
Concrete Design Inspection 
COAL SAMPLING AND ANALYSIS 
Philadelphia—Baltimore—Haempton Rds 
Member: American Council of Independent 


Laboratories 
341 St. Paul Pl., Baltimore 2, Md. 


CHEMISTS, ENGINEERS INSPECTORS 
Coal—Coke—Petroleum Products 


Commercial Testing Engineering Co. 
Charleston, W.Va. Toledo, Cleveland, 
Terre Haute, Ind. Norfolk, Va. 
Member : American Councilof Independent Laboratories 


Seelye Stevenson Value Knecht 
Consulting 
Richard Dougherty, Consultant 


Airports, Highways, Bridges, Dams, Water Supply, 
Sanitation, Tunnels, Piers, industrial Plants, Reinforced 
Concrete, Steel, Industrial Waste Disposal, Foundations, 
Soil Studies. 

CIVIL MECHANICAL ELECTRICAL 


101 Park Avenue New York 17, 


Water Service Laboratories, Inc. 


Specialists 


in 


Water Treatment 


Main Office: 423 126 St, 27, 


Associated Laboratories 


Professional Engineers—Chemists South Florida Test Service 
Lashbrook Owner-Director 


Soils Investigations—Coring 


Johnson Soils Engineering Laboratory 


Laboratory and Field Testing 
Shear and Consolidation Tests 


Testing @ Research @ Engineeer 


Physical Testing—Chemical Analysis Consultants and specialists corrosion, Design Construction Control 
Oak weathering and sunlight testing. MOBILE LABORATORIES 
Member: American Council Independent Laboratories 193 West Shore Avenue 


Bogota, New Jersey 


Member: American Council of Independent Laboratories 


EXPOSURE TESTING 


Sunlight Weathering Cor- 


Exposures, 


PITTSBURGH TESTING 
LABORATORY 


Complete pore spectra by mercury intrusion, 1000 . . 
Tidal Sites, Chemical-Bio- to 0.1 micron diameter. All materials: ceramics, Radiography—Soils Mechanics 
logical-Physical Testing, Re- metals, plastics, carbon. Filters, catalyst carriers, 
| 4 search-Development structural materials, electrodes, seperators, etc. Main Office Pittsburgh, Pa. 
CHEMISTS—ENGINEERS 
P. O. BOX 593 MIAMI SPRINGS, FLA Write for explanatory literature. 


| 


NATIONWIDE LABORATORY and FIELD INSPECTION 


Magnetic particle—fluoresce netra ultrasonic 
PATZIG TESTING LABORATORIES The Oldest Commercial Laboratory Nondestructive 
In America metals, carbides, ceramics, plastics, ete. Produc- 
Established 1836 Detroit Indianapolis Chicago Tulsa 
MATERIALS & PRODUCTS 7300 W. Lawrence Ave. + Chicage 
| Ingersoll Ave. & 23rd St. Des Moines, lowe 


Member: American Council of Independent Laboratories 228 South Ninth Street Philadelphia 7, Pa. 


CYRUS WM. RICE COMPANY 


ESTABLISHED 1916... 


TESTING SERVICES, WARNER LABORATORIES 


Cresson, Pa. 
Soil Investigations 


Laboratory Testing Coal 


Engineering Reports the Heart Bituminous Production 
Recommendations 


NOBLE AVENUE, PITTSBURGH PA. 
INDUSTRIAL WATER CONSULTANTS 


Also Clay—Lime—Limestone 
Chicago: Milwaukee: Portland, Michigan: Mineral 
at | San Francisco: Kenilworth, New Jersey: Havana, Cuba Established 1923 Member: A.C.ILL 


Metallurgists-Chemists-Engineers 


Spectrographic Analysis 
Chemical and Physical Testing 


Hawaii 
CONCRETE LABORATORIES 


9th Rising Sun Ave., Philadelphia 40, 


Member: American Council of Independent Laboratories 


Research — Consultation — Analyses — Testing 


| 175 W. Jackson Blyd., CHICAGO 4, And All Large Cities 
| Oklahoma's Oldest 
(ndependent Testing 


Laboratory 


SHILSTONE TESTING LABORATORY 
Chemists Engineers SERVICE 


Spectrographic Analyses* Professional Engineers Chemists 


OKLAHOMA 


TESTING LABORATORIES 
Klein P.O. Box 3838 City 
Member American Council of Independent Laboratories 


Technical Translations 
New Orleans, La. *Houston, Tex. All Languages 


all leading industrial centers Fast Service High Quality Work 
Member: American Council independent Laboratories 927 Fifteenth St., Washington 
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Kodak reports on: 


how stick fast, rapidly keeping your fingers dry taming temperature variations 


polymerizes 


high noon put one drop 
something the end clean 
steel rod. 


butt against another such 
clean rod, pressing firmly with the 


fingers. 
4 


12:15, our single drop has 
formed bond considerable 
tensile strength. 


And 12:30 even stronger. 
(Tests show over 5,000 psi.) 

The liquid the dropper 
chemical invention call Eastman 
910 Adhesive. major ingredient 
thin, watery liquid which poly- 
merizes follows: 
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With very few exceptions, poly- 
ethylene silicone grease among 
them, sticks all materials together 
—like unlike, organic and in- 
and non-metallic. 
Temperatures above 100 con- 
high humidity above 
eventually spoil the bond. 

For one-ounce sample Eastman 
910 Adhesive send Eastman 
Chemical Products, Inc., Kingsport, Ten- 
nessee (Subsidiary Eastman Kodak 
Company). Part the reason for the 
price the high attrition rate the pro- 
duction equipment. The manufacture 
this product can suddenly turn into the 
most awful mess you ever saw your 
whole life. Nevertheless, the cost should 


volume rises. 


Brute force 

make kind photographic 
paper which you can write with 
light beam and see the writing 
immediately, with chemical proc- 
essing whatsoever. Paper which re- 
news.* There may little news 
that least two major manu- 
facturers 
lographs now offer recording in- 
struments based what call 
Kodak Linagraph Direct Print Pa- 
per. they want call something 
else, love them none the less. 

giving photographic de- 
velopment, one gives for the 
sake dry fingers energy ampli- 
fication factor enormous power 
main source, indeed, the 
power photography has had the 
world technology date. Never- 
theless, agree that dry fingers 
are nicer than wet fingers. bow 
low the optical design ingenuity 
that has contrived cool and quiet 
little boxes which most satisfac- 
tory traces are put down through 
brute force u-v radiation. One 
company claims frequencies 
2,000; the other, 3,000,” 
with trace velocities 30,000 
inches per second.” 

low recording and writing 
speeds, focused energy from high- 
intensity Hg-vapor ultraviolet point 
source sufficient for legible 
Where isn’t, use made 
* For better than 60 years we have made studio 
proof paper. On it many portrait photographers 
submit those brownish-purple proofs from 
which the customers select the poses they like. 
The proofs are to be returned. Cheats, who in- 
stead stick them up on their boudoir mirrors, 
find they don’t last very long in the light of day. 


That's the idea with studio proof paper—no 
developing and no fixing. 


This another advertisement where Eastman Kodak Company 
probes random for interests and occasionally little 
revenue from those whose work has something with science 


candles from fluorescent lamp. 
speed defined the reciprocal 
the energy required produce 
given recognizable increment 
trace density over background dens- 
ity, the post-exposure 
speed several hundred times. The 
trace comes out blue 
background. with most miracles, 
the miracle Kodak Linagraph 
Direct Print Paper becomes little 
less miraculous upon quantitative 
study. The total energy delivered 
the paper the writing and the 
post-exposure about the same 
the radiant energy required 
conventional photographic enlarg- 
ing paper. It’s just that the energy 
requirement can supplied two 
separate doses. 

raphy, watch for pertinent ads the 
technical press and alert purchas- 
ing agent send the next man who 
comes around with one these instru- 
ments. you have other ideas for this 
paper, Eastman Kodak Com- 
pany, Graphic Reproduction Division, 
Rochester Y., will try helpful 
arranging with local dealer sell 
you some for 


Arrhenius’s clock 


Time, told this clock, elapses 
rate that temperature-de- 
pendent the same way the rate 
chemical reaction tempera- 
ture-dependent. Sensing done 
the thermistor probe, which goes 
into the reaction vessel. It’s handy 
photographic lab because 
temperature variation the equiva- 
lent 0.2 control. Arrhenius, 
who wrote the equation but wasn’t 
are, would have been pleased. 
Though manufacture these 
print that tells how made ours. Drop 
note Eastman Kodak Company, 
Special Sensitized Goods Divi- 


Price quoted is subject to 
change without notice. 
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technical director, Industrial Finishes Co., 


Pieter Honig, formerly head, Technical 

Research Div., West Indies Sugar Corp., 

News items concerning the activities our members New York City, now consultant 
will welcomed for inclusion this column agricultural industries, Elmsford, 


Richard Kropf has been appointed 
supervisor development activities 
the automotive industry, International 


Bachman, whose career has almost Achilles Coutris, formerly with Nickel Co., with his headquarters 
spanned the automobile age, going into Moran, Proctor, Mueser Rutledge, has been with the 
semiretirement The Autocar Division, New York City, now consulting engineer, company since 

The White Motor Co., Exton, Pa. Mr. Société Technique pour 

Bachman, who joined The Autocar Co. Precontrainte, Paris, France. Max Henry Laden has been given 

draftsman 1905, will continue, how- foreign assignment Swift Co. 

ever, director engineering part- Thoeodore Mond been technical adviser new adhesive plant 

time basis. appointed the American Society for Swift Co., Ltd., Ashford, England. 
Metals staff serve editor-in-chief Mr. Laden has been 

Lester Benoit has the educational courses prepared the company ASTM Committee 
treasurer the Pipe Fittings Manufac- Metals Engineering Institute. addi- Adhesives. 
turers Assn. Until recently was tion will secretary the ASM 
general secretary the Manufacturers Special Engineering Program Committee. Raymond Meyer, formerly with 
Standardization Society the Valve and Prior joining the ASM staff, Mr. L.O.F. Glass Fibers Co., Houston, Tex., 
Fittings Industry. Mond was editor-in-chief Materials now superintendent, Reinforced Plas- 

Bowden, technical director, and Methods. Dept., Gale Products Div., Outboard 
Ledoux and Co., Teaneck, serves Kenneth Forrest, formerly chief engi- Marine Corp., Galesburg, 
treasurer The Technical Societies neer, Soiltest, Inc., Chicago, now 
Council New Jersey. president, Inc., Bensenville, Leon Printz has accepted position 

service sales engineer, Republic Steel 
Ira Boydstun, formerly with Petro- Miro Grottger, until recently chief Corp., Detroit, Mich. was previously 
lite Corp., now with Chemical chemist, Walker Brothers Consho- associated with Amplex Mfg. Co., Division 
tion Corp., Houston, Tex. hocken (Pa.) now vice-president and Chrysler Corp., the same city. 


CONCRETE TESTING 
THE JOB SITE 


Where roads, bridges buildings are 


under construction, the new, portable 
CT-711 CONCRETE TESTER in- 
valuable aid saving time, money and 


testing precision all working locations. 


CUBES CYLINDERS BEAMS 
CAPACITY 200,000 POUNDS 


WRITE TODAY FOR OUR NEW CATALOG 


4711 WEST NORTH AVENUE CHICAGO 39, 
FOR FURTHER INFORMATION CIRCLE 761 READER SERVICE CARD 
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Ole Singstad, tunnel engineer, and 
partner, Singstad Baillie, New York 
City, received the 1957 award the New 
York Chapter the New York State 
Society Professional Engineers for dis- 
tinguished engineering services. 


Warren Spear, staff metallurgist, 
Worthington Corp., Harrison, 
has been elected chairman of the AFS 
Gray Lron Division Temper- 
ature Properties Cast Iron. 


John Thompson, chairman the 
board The International Nickel Co. 
Canada, Ltd., will the recipient 
the 1958 Charles Rand Memorial Medal 
the American Institute Mining, 
Metallurgical, and Petroleum Engineers. 
ing and metallurgical enterprise which has 
contributed free world strength; for 
administrative skills which have furthered 
the progress the nickel industry; for 
his vision stimulating scientific research 
for demonstrating the value technical 
education combined with broad interests 
and human Presenta- 
tion will take place February the 
AIME annual banquet New York 
City. Dr. Thompson 50-vear ASTM 
member. 


Maxwell Upson recently completed 
his 50th officer and top execu- 
tive the Raymond Concrete Pile Co., 
New York City. chairman the 
board for his company, still 
intensely active the fields business, 
engineering, and finance, well 
education and religion. 


James Wallace has accepted posi- 
tion director testing, Nutting 
Co., Miami, Fla. formerly was with 
the Pittsburgh Testing Laboratory, New- 
burgh, Ind. 


Robert Warrick has been appointed 
executive secretary the Manufacturers 
Standardization Society the Valve 
and Fittings Industry. was formerly 
assistant utilization engineer, American 
Gas Assn. 


Paul Latimer Weir, formerly with Poto- 
mac Power Co., now general 
engineer, Architect the Capitol, 
Capitol, Washington, 


Zoldners has been named senior 
research engineer, Constructions Materials 
Section, Industrial Minerals Div., De- 
partment Mines and Technical Surveys, 
Ottawa, Canada. Until recently was 
with Mount Paving and Supplies, 
Ltd., Montreal. 


Davies, ASME, Secretary 
Retires; Schier Successor 


Clarence Davies, for vears with 
the American Society Mechanical 
Engineers, retired December but 
will continue service the engineering 
profession coordinator for the United 
Engineering Center. 


January 1958 


Schier formerly assistant and 
Davies ASME secretary. 

graduate Rensselaer, which school 
granted him honorary degree, 
Mr. Davies had been affiliated with the 
ASME Staff this capacity 
was brought into contact with ASTM 
many occasions and helped develop 
and maintain very cordial relations be- 
tween the two organizations. ren- 
dered notable service the Defense De- 


partment World War and has been 
leader the Engineers Joint Council. 

Mr. Schier, Lehigh graduate, has been 
with the ASME for some ten vears. 

the 1957 ASME Dinner, Mr. 
Davies received several gifts 
friends and associates which included 
beautiful book testimonials. His of- 
fice coordinator for the new Engineering 
Societies Building will continue 
39th St., New York, 


how accomplish 
GREATER ACCURACY 


hardness tests 


BRINELL 
VICKERS 
ROCKWELL 


Government-Certified Stand- 
ards Indentation Hardness 
(Brinell-Vickers-Rockwell 


Diamond Indentors (Vickers- 
Knoop-Rockwell 


Government-Certified Dy- 
namometers with Optical 
Reading Carl Zeiss Spiral 
Microscopes, for checking the 
accuracy loads Hardness 
Testing Machines 


The 
Cone Diamond Indentation 
Method and its advantages 


How obtain Test Data 
Expressed 
Units Rockwell “C” 
without using the Rock. 
well ‘Method with all its 
many drawbacks 


This interesting and AUTHORITATIVE booklet yours for the asking. 


outlines methods 


advantages 


some SENSATIONAL results. 


All Government certificates mentioned (hardness standards; 


diamond indentors; optical load indicators) are issued for our acconnt 


the Materials Testing Institute, Federal Republic Germany_ 


Write today for copy Bulletin No. 22. 
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TATNALL 
“TESTING FOR 
WITH 
TESTING PRINCIPLES 
AND 
LINE EQUIPMENT 


Tatnall Measuring Systems Company announces its 
revolutionary new line testing equipment. 

This equipment features testing that 
saves labor and performs tests that couldn’t done 
manually before. They can used the evaluation and 
service testing components missiles and jet planes 

highways and many other things. 

One outstanding and economical advantage with 
Tatnall equipment the “building feature that 
permits you buy only the equipment needed 
for your testing, but has the advantage permitting 
you add wide variety Tatnall accessories your 
testing requirements grow and become 

other advantage that the company 
staffed with engineers with years experience the 
testing field who have available all the tooling and pro- 
duction methods possessed The Budd Company 

mass produce precision instruments. 


TATNALL MEASURING SYSTEMS COMPANY 


SUBSIDIARY THE BUDD COMPANY PHOENIXVILLE, PENNSYLVANIA 
CANADA—NON-DESTRUCTIVE TESTING CORP. HOLLINGER RD. TORONTO 16, ONT. 
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Model RL-6 
6000 Ibs. 

Dead Weight Creep 
and Stress 

Rupture Machine 


Model KF-20 
High-Speed 
Fatigue Machine 
Full Resonance Type. 
Capacity: 20,000 Ibs. 


Model UEH 
Universal Testing Machine 
Ibs. 
(dynamic and static loads) 
with instrumentation for 
automatic control 
and recording. 
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Model 
Universal 

Testing Machine 
Capacity—1000 Ibs. 
with instrumentation 
for automatic control 
and recording 
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Model RL-24 
Creep Rupture 
Testing Machine, 


Load Capacity: 
with 
40:1 lever ratio 
12,000 Ibs. with 
20:1 lever ratio 


Model RH-12 


Creep Rupture and 

Testing Machine 

and 

Hydraulic Load Maintainer 


Lever Type 
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DEATHS... 


Johanna Busse Allen, National Bureau 
Thermometers Committee Meth- 
ods Testing since 1939, Mrs. Allen’s 
respected advice matters relating 
thermometers and her friendly presence 
will greatly missed. 


Comb Co., Inc., Detroit, Mich. (Nov. 
22, 1957). Affiliated since 1902, Mr. 
Comb received his ASTM 50-vear Mem- 
bership Certificate the 1952 Annual 
Meeting New York City. member 
the staff the Riehle Bros. Testing Ma- 
Co. for many years, and later De- 
troit district manager for American 
Chemical Paint Co., Ambler, Pa., Mr. 
Comb 1915 founded his own firm 
which specializes the supply and engi- 
neering ball and roller. bearings and 
power transmission equipment. 
member the Society for years and 
very active District matters, 
Mr. Comb through his friendly, dy- 
namic personality and 
quaintances, interested many people 
the work ASTM and attendance 
meetings. 


Naudet, director technical re- 
search for Consumers Cooperative Assn., 


Electrode only 1-inch 
length permits non- 
destructive fault 
detection production 
rates 4000 fpm 


This High Voltage Insu- 
lation Tester ideal for use 
with extruders, vulcanizers 
twinners. May used 
replace sparkers where 
0-10KV ample (20KV 
models also available). 


Accurate, efficient detection, indication and recording every fault assured, 
without burning marking insulation. Safe and easy operation unskilled 
personnel. “Zero-length” electrodes (1” and shorter!) conserve floor space. Super- 


died his home Kansas City, Mo., 
Dec. 11, 1957. Mr. Naudet had im- 
portant part the development CO- 
Multi-Purpose Grease and other prod- 
ucts manufactured CCA. member 
ASTM since 1954, Mr. Naudet had been 
elected member Committee D-2 
Petroleum Products and Lubricants 
1957, and was serving Technical Com- 
mittees Lubricating Oils, Diesel 
Fuels, Lubricating Grease, and 
Tractor Fuels. 


Thorsten Olsen, chairman the 
board the Tinius Olsen Testing Machine 
Willow Grove, Pa., died Dee. 11, 
1957, the age Mr. Olsen had 
been connected since 1903 with the firm 
founded his father, Tinius Olsen, 
serving president from 1929 till 
1955 when relinquished the presidency 
Tinius Olsen Widely known 
throughout industry, Mr. Olsen was the 
author numerous articles the art 
testing materials and balancing rotating 
parts. also was known for his many 
activities and for his interest his 
father’s native land, Norway. recog- 
nition his contributions the advance- 
ment technical training Norway 
was knighted into the Order St. Olaf 
King Haakon 1935, one the high- 
est civilian honors granted the king. 
Mr. Olsen was personal member 
ASTM for 

Through corporate and individual mem- 


MODEL 10 CVX 


visory circuits and sectionalized construction facilitate servicing. 


PESCHEL 


For complete technical data, write TODAY to: 


ELECTRONICS, 


Towners, R.F.D. Patterson, Tel.: TRinity 8-3251 
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INC. 


berships, and active participation tech- 
nical committee work, the Olsen family 
has been part ASTM from the So- 
ciety’s Tinius 
founder this testing company, one 
the largest the industry, held member- 
ship from 1898 till his death 1932. 

Tinius Olsen (son Thorsten) has 
been active member since 1935. 


inception. 


OTHER EVENTS 


February Institute Elec- 
trical Engineers, Winter General Meeting, 
Hotel Statler, New York, N. Y. 


February 3-4—Instrument Society of Amer- 
ica, National Chemical and Petroleum 
Instrumentation Conference, Hotel 
Pont, Wilmington, Del 


February 4-6—Society the Plastics Indus- 
try, Reinforced Plastics Div. Conference, 
Edgewater Beach Hotel, Chicago, Il. 


February 10-13—National Sand and Gravel 
and National Ready Mixed 
Assns. Joint Convention, Conrad Hilton 
Hotel, Chicago, Il. 


February 13-15—National Society Pro- 
fessional Engineers, Spring Meeting, 
Michigan State University, East Lansing, 


Mich. 


February Institute 
Mining, Metallurgical and Petroleum Engi- 
neers, Annual Meeting, Hotels Statler 
and Sheraton-McAlpin, New York, 


February 24-26—National Concrete Prod- 
ucts Assn., 9th Annual Convention, 
Seigniory Club, Montebello, Quebec. 


February 24-28—American Society Civil 
Engineers, National Convention, Hotel 
Sherman, Chicago, Il. 


February American Mili- 
tary Engineers, 
Meeting, Conrad Hilton Hotel, Chicago, 
Il. 


February Concrete Insti- 
tute, 54th Annual Meeting, Morrison 
Hotel, Chicago, Il. 


March Railway Engineer- 
ing Assn., Annual Meeting, Sherman Hotel, 
Chicago. 


March Association Cor- 
rosion Engineers, Civic Auditorium, San 
Francisco, Calif. 


March 17-21—Nuclear Congress, Coordi- 
nated Engineers Joint Council Inter- 
national Amphitheater, Chicago, 


April 13-18—American Chemical Society, 
Spring Meeting, San Francisco, Calif. 


April 14-18—American Welding Society, 
Inc., Annual Meeting and 6th Welding 
Show, Hotel Statler, St. Louis, Mo. 


April Water Works Assn., 
Dallas, Tex. 


April Motion Picture and 
Television Engineers, Ambassador Hotel, 
Los Angeles, Calif. 


April Research Institute, 
7th Annual Meeting, Shoreham Hotel, 
Washington, D.C. 


April Oil Chemists Society, 
Spring Meeting, Memphis, Tenn. 


April 1—The Electrochemical Socie- 
ty, Statler Hotel, New York, 


April 28—The Textile Institute, (Great 


Britain), Annual General Meeting, Not- 
tingham, England 


January 1958 
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Taylor 


COLUMBUS BORN 


CHARLEMAGNE 


Permafused pigment forever! 


Some the Sequoia Redwood trees now grow- 
ing California were seedlings before the birth 
Christ. lasted pretty well. 

But the pigment that Taylor puts 
into their mercury-filled 
laboratory thermometers will last long the 
instrument itself. You see, Pig- 
ment fused directly into the glass the 
thermometer, not applied afterwards. 
Pigment will withstand any solu- 
tion you organic solvents. The only 
acids that can harm the markings are ones that 
attack the glass itself. 

Pigment frees testing 
danger contamination dissolved pigments. 
Pigment should cut your testing 
costs because you are instantly sure testing 
temperatures, and don’t spoil tests misread- 


MEAN ACCURACY 


ing the thermometer. Every Taylor etched- 
stem thermometer, ASTM, Armored 
annealed for minimum breakage. 

The permanent accuracy the Taylor lab- 
oratory thermometer you choose made cer- 
tain skilled workmanship and expert aging 
before pointing. Taylor thermometers are avail- 
able with all seales recognized the Bureau 
Standards. Special designs are made order 
for specific scientific, research and production 
purposes, 

Pigment means “Legibility That 
For further information what this 
can mean your laboratory. call your Taylor 
supplier write for Catalog Taylor In- 
strument Companies. Rochester, and 
Ontario. 
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NEW MEMBERS....... 


The following members were elected from 
November December 20, 1957, making the 
total membership 9157 ..... Welcome ASTM. 


Note—Names are arranged alphabetically—company members first then individuals——Your ASTM 
Year Book shows the areas covered the respective Districts 


CHICAGO DISTRICT (5) Watson, William, research, Craig Systems, 
Mitchell, Charles E., soils engineer, West- Inc., Holten St., Danvers, Mass. 
ville Engineering Co., Ine., Box 67, NEW YORK DISTRICT (1 


Westville, Ind. For mail: 
Box 346, Pear Rd., North Liberty, Ind. Orangeburg Manufacturing Co., Emil 


Ward, Don R., president, Engineering Test- Wall, assistant director of research, Orange- 
ing Corp., 650 Summit Ave., Villa Park, burg, 
Hescock, Milton A., manager, Paper Pulp 
White, Edward S., director of research, Sales, Riordon Sales Corp., Ltd., 220 E. 
Warwick Manufacturing Corp., 7300 42nd St., New York 17, 


Lehigh Ave., Chicago 31, Il. Walton, John S. V., resident representative, 
Marconi’s Wireless Telegraph Co., Ltd., 
CLEVELAND DISTRICT (4) 23-25 Beaver St., New York 
Phillips, L.. Alloys and Chemicals Manu- 
facturing Co., Inc., 4365 Bradley Rd., 
S. W., Cleveland 9, Ohio. 


NEW ENGLAND DISTRICT (13 
O’Connor, Frank B., superintendent, Indianapolis Ind. 
machine shop, Pattern Shop and Foundry, Shuler, John H., manager, Engineering Lab., 
Electric Boat Div., General Dynamics Inc., 601 Fifth Ave., Columbus 
Corp., Groton, Conn. Ohio. 


OHIO VALLEY DISTRICT (15 
Max, Abraham M., manager, chemical and 
physical lab., Engineering Section, RCA 
Victor Record Div., 501 N. La Salle St 


Standardize Easy-to-Read Flat Bore 


YEL BAK 


Reg. U. S. Pat. Office 


ENGRAVED STEM THERMOMETERS 
For all Laboratory and Industrial Purposes 


ASICO instruments are accurate 
all ASTM and specifications. 


Combining the greater contrast 
the YEL BAK and wide 
mercury column ASICO thermom- 
eters decrease the possibility 
reading errors. 


Also Available 
MIDGET INDUSTRIAL THERMOMETERS 


SENIOR MIDGET INDUSTRIAL THERMOMETERS 
(Separable Socket) 


HYDROMETERS 
MERCURY GLASS THERMOSTATS 


Reg. U. S. Pat. Off. 


Write for Catalog 25-A 


ACCURACY SCIENTIFIC INSTRUMENT CO. 
2903 12th Street Philadelphia 33, Pa. 


R 
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SOUTHEAST DISTRICT (17) 
Conroy, engineer, Herbert and 
Sons, 174 Third Ave., N., Nashville 3, 
Tenn. 
Yager, C., manager, Ready Mixed Con- 
crete Plant, Hardaway Contracting Co., 
2001 Taylor St., Columbia, 8. C. 


WASHINGTON, DISTRICT (14 

Egan, Richard R., director, applications 
research, American Alcolac Corp., 3440 
Fairfield Rd., Baltimore 26, Md. 


AND POSSESSIONS 
Wright, P. L., superintendent, cement plant, 


Ash Grove Lime and Portland Cement Co., 
Louisville, Nebr. 


OTHER THAN POSSESSIONS 

Marquez P., Edward J., technical director, 
Suelos Concreto Asfalto, Calle S6A, 8-80, 
Maracaibo, Venezuela. For mail: Calle 
72, 2A-09-Qta Fujiyama, Maracaibo, Vene- 
zuela. 

Parsons, S. J., managing director, Mersey 
Cable Works, Ltd., Bootle, Liverpool 20 
England. 

Sewell, James Fowler, metallurgist, Samuel 
Fox and Co., Ltd., Stocksbridge Works, 
Nr. Sheffield, Yorkshire, England. 

Vélez Rosas, Rail, divisional engineer, 


Eléctrica México, A., 
Ciudad Tlalnepantla, Edo. 


Mexico. 


THE 
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RADIOGRAPH 
STEEL 


only MINUTES 


Using 


EXPOSURE 


GAMMA RADIOGRAPHY MACHINE 


Consider these features: 


@ Easy to operate. Independent of electrical power supply 


Capacity 750 curies Cobalt enables hours 
exposure time sliced off your inspection schedule. 


Portable and entirely self-contained. 
Ready for use any time, any place. 


@ Precision sighting device for accurately and 
quickly positioning the beam. 


e Sturdy dependable construction; engineered for 
minimum maintenance under constant use 


Other products: 


Iridium 192 

and Thulium 170 
Radiography Sources. 
Kilocurie Cobalt 60, 
Cobalt 60 Irradiators, 
Custom Equipments, 

Radioisotopes, 
Teletherapy Units. 


For further information the GRM-750 write to— 


ATOMIC ENERGY CANADA LIMITED 


COMMERCIAL PRODUCTS DIVISION 
P.O. Box Ottawa, Canada 
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NEWS NOTES 


Laboratory Supplies and Testing Equipment 


Note—This information based literature and statements from apparatus manufacturers and laboratory supply houses. 
The Society not responsible for statements advanced this publication. 


LABORATORY ITEMS 


Error combined expanded- 
scale frequency meter and frequency error 
detector unusually rugged and low-cost 
construction has been developed. 

Corp. 1493 


A-C Voltage volt- 
age the rectified, 
filtered and compared 0.5 per cent 
standard voltage derived from 
reference tube. The difference voltage 
applied lead and lag networks; the out- 
puts the networks are used control 
servo which mechanically linked the 
adjustable arm the 

Armour Electronics, Inc. 1494 


Insulation Tester—New circuitry 
model 250 for accurate resistance measure- 
ments from 50,000 megohms provides 
outstanding features. 

Associated Research, Inc. 1495 


High-Output Atcotran 
differential transformer featuring double 
range and extremely low null voltage has 
been developed. 

Automatic Timing and Controls, Inc. 


1496 


Ultrasonic Jack Hammer— 
may removed from metals and alloys 
for identification purposes chemical 
mechanical methods. The latter have the 
advantage that the possibility chemical 
jack hammer serves for the removal 
inclusions minimum diameter about 
microns means pointed stylus 
oscillating ultrasonic frequencies. 

Brinkmann Instruments, Ine. 1497 


Sequence sequence timer 
with switching capacity amp 
115 vde amp 115 with driving 
available. 

Brailsford Co., 1498 


Test designed 
for repetitive test and maintenance opera- 
tions the telecommunications industry, 
new test oscillator model 25A features 
eight pushbutton-selectable 
and all-transistor circuitry. 

Consolidated Electrodynamics Corp. 1499 


Fabric Burn tester 
determine the resistance heat fabrics, 
upholstery, plastics, etc. known the 
burn tester. 

Custom Scientific Instruments, Inc. 1500 


Transducer enable di- 
recording the output differen- 
tial transformer transducers, new exciter- 
demodulator has been introduced. The 
instrument supplies current regulated 
excitation the transducer, demodulates 
and filters the resulting signal and supplies 
linear output signal proportional 


(Continued page 88) 


THWING-ALBERT ELECTRONIC TENSILE TESTER 


instrument for your present and future testing needs. 


Backed over half century leadership and know- 
how physical testing instrumentation. 


Check these features: 


Full scale ranges from grams 30,000 pounds 
Sentronic Strip Chart Recorder 

Infinitely adjustable pulling speeds 

Adjustable chart magnification system— 


Load and Extension Cycling 


Simplified operating procedure 
Grips and fixtures for every test—over kinds 
Electro-Hydraulic Pulling System 


Thwing-Albert builds each instrument your require- 


ments. Many features can added the field. 
Your Tensile Tester can grow with your needs. 


Write for more information. Send samples 


your and learn how this versatile instrument 


can solve your testing problems. 


THWING-ALBERT INSTRUMENT COMPANY 


5339 Pulaski Avenue 


Philadelphia 44, U.S.A. 
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The most complete line 
scientific instruments and lab- 


supplies the world 


——— 


Quick ... accurate... 
gas chromatography 


vapor phase analyzer 


most practical instrument wide temperature range for the 
analysis gases volatile liquids gas chromatography. 
Based the elution technique, the Cenco Analyzer gives 
simple reliable method analyzing chemical and petroleum 
components quickly and accurately. Built around the popular 
Cenco constant temperature oven, provides sensitive control 
from ambient room temperature 200°C. Handles liquids which 
boil over 300°C. Quick-change columns, built-in gas sampling 
valve and unique liquid sampling feature facilitate analyses. 
Large variety column materials available. 

No. 70130 Cenco Vapor Phase Analyzer comes equipped with 
Gow-Mac detection cell, sensitive pressure regulator, flowmeter 
ml/min range, ft. coiled column Di-2-ethylhexyl 
phthalate, syringe, temperature controls, thermometer, built-in 
regulated power supply, but without recorder......... $895.00 


Write for Bulletin 275. 


CENTRAL SCIENTIFIC COMPANY 


General Offices and Factory—1718-G Irving Park Road Chicago 13, Illinois 
Branches and Warehouses—Mountainside, Boston Birmingham 

Central Scientific Co. California—Santa Clara Los Angeles 

Refinery Supply Houston 

Central Scientific Co. Canada, Ltd.—Toronto Montreal Vancouver Ottawa 
FOR FURTHER INFORMATION CIRCLE 770 READER SERVICE CARD 
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Lab Items 


(Continued from page 86) 


transducer input. Direct operation pro- 

vided with standard strip chart recorders, 

X-Y plotters digitizing equipment, ete. 
Daytronic Corp. 1501 


Mechanical Force Gages—Two new 
extra-heavy-duty models carry 
and 0-50,000 capacity ratings. 

Dillon Co., Inc. 1502 


Analyzer—Residual chlorine 
analyzer (model 17A1100) provides con- 
tinuous automatic measurement free, 
combined, total residual chlorine 
water or sewage. 


Fischer Porter Co. 1503 


Adhesion Tester—A new instrument 
provides means accurately studying 
the versus adhesion prop- 
erties organic protective coating sys- 
tems. 

Gardner Laboratory, Inc. 1504 


Density density meas- 
uring system, model P-625, for use 
industry, and for the measurement the 
density liquids during transit, storage, 
throughout the complete cycle 
reaction. 

General Communication Co. 1505 


Mica Capacitors—Type 505 capacitors 
are available series extending 
from 100 0.5 wf. Dissipation factor 
for the and higher sizes does not 


exceed 0.0003. They are housed low- 
loss molded-phenolic cases and are equip- 
ped with both screw- and lug-type ter- 
minals and mounting flanges. 

General Radio Co. 1506 


Strain Gage new model 220 
high-speed strain gage plotter that scans 
and records four separate 
secoad designed for use with strain gage 
inputs. 

Gilmore Industries, Inc. 1507 


Research Microscope—Designed 
precise laboratory research, this extremely 
rigid phase-contrast microscope features 
permanently horizontal, mechanical focus- 
ing stage with verniers and inclined eye 
tube for rapid focus control well com- 
fortable viewing position. 

Karl Heitz, Inc. 1508 


High Pressure new high- 
pressure midget valve conserves space and 
effects economy. The capacity the sys- 
tem, with minimum hold-up ideal 
for gage lines, instrument, sampling, and 
catalytic injection systems. 

High Pressure Equipment Co., 


Micro-Microammeter—The model 413 
intended primarily for monitoring 
rapidly varying currents over 
range nuclear reactor control. 
large, single scale reads from 
amp with range switching. Both 
input and output are ground, making 
convenient to connect recorders. 

Keithley Instruments, Inc. 1510 


PUSH BUTTON CONTROLLED 
POWER OPERATED 


SELF CONTAINED HYDRAULIC 
SYSTEM 


CONTROLLED MOLDING 
PRESSURE 


USE PREMOLDS POWDER 


POWERMET 
PRESS 


FOR THE MOST RAPID MOUNTING 
METALLURGICAL SAMPLES 


METALLURGICAL APPARATUS 


2120 GREENWOOD ST., EVANSTON, ILLINOIS, U.S.A. 


r 


BAKELITE TRANSOPTIC MOUNTS 


PRODUCES 1", 1%", 
MOUNTS 


BAYONET TYPE MOLDS 


THERMOSTATICALLY 
CONTROLLED HEATERS 


QUALITY COMPONENTS USED 


Atmosphere Electric Furnaces, are de- 
signed for the heat-treating steel for 
labs. 

L&L Mfg. Co. 1511 


Portable completely 
fluorescent penetrant inspection 
available for locating cracks, pores, 
leaks, other defects open the surface 
any solid material. This kit known 
the Zyglo 

Magnaflux Corp. 1512 


Vacuum versatile new 
laboratory vacuum furnace, designated 
the F-15, built the cost-saving 
modular principle for maximum adapt- 
ability many different high vacuum 
metallurgical research applications. 

The New York Brake Co. 1513 

Kinney Mfg. Div. 


Pulse-Height Analyzer and Scaler 
Model 132 analyzer computer, designed 
for use with all scintil- 
lation counters combines well regulated 
high-voltage supply, single channel pulse- 
height analyzer, binary scaler, and 
automatic push-button computing circuit, 
all one chassis. 

Nuclear-Chicago Corp. 1514 


Scaler—A new universal scaler featur- 
ing wide choice optional slide-out 
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SPEED PRECISION 


POWERED 
OPERATED 


The most versatile and accurate instrument yet de- 
signed, this Marconi Model TF-933A Moisture Meter 
been developed and exhaustively tested Eng- 
land for over three years, and now available 
American industry. 


Excellent results may obtained most organic 
substances, with accuracy 0.2% under con- 
trolled conditions. special skills are required and 
precise measurement takes less than minute. Sup- 
plied with temperature compensation scales. Range 
for pulp paper 4-13% with special elec- 
trode available extend range down and also 
sword type electrodes for inner stack measurements. 
€hart calibrations also available for 150 other sub- 
such grains, tobacco, flour, etc. Immediate 
delivery from New York stock, with service and spares 
available. 


Another valuable addition the ever-growing TMI 
line. Write TODAY for technical data and ask for 
your catalog. 


MANUFACTURERS AND DISTRIBUTORS 
THE FINEST TEST EQUIPMENT. 


Street, New York 23, New York 
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John 


SPRAY BOTTLE 


for 


CHROMATOGRAPHY 


Uniformly fine spray 


Instantaneous control 
For wide variety 


liquids 


9186-R2. 


SPRAY BOTTLE, CHROMATOGRAPHIC (ATOM- 
IZER), John (Patent pending). ingenious spray 
tube provides uniformly fine mist spray, 
required for paper chromatography, from wide 
variety liquids with high low viscosities, 
different vapor pressures, etc. Sprays large areas 
conveniently from distance approximately 
three feet when connected with source air 
pressure three per square inch, but 
pressure five per square inch recom- 
mended. 

Instantaneous control spray provided 
applying thumb vent rear the 
spray tube. Spray tube Pyrex brand glass, 
with permanently attached plastic screw cap 
size No. which fits commercial narrow 
mouth, screw neck bottles. Overall height 
inches; takes rubber tubing bore. 


9186-R2. Spray Bottle, Chromatographic (At- 
John (Patent pending), above des- 
cribed, with spray tube, screw cap and oz. glass 
bottle, but without air pump rubber tubing 8.00 


ARTHUR THOMAS CO. 


VINE STREET THIRD PHILADELPHIA 


More and More Laboratories RELY THOMAS 
CIRCLE 773 ON READER SERVICE CARD 
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SCOTT TESTER* MODEL 


Test Tube Ageing 
550 


This modern insulated solid 
aluminum block electric oven 
tests elastomers precise 

temperatures, positively prevents 
contamination between samples 
the isolated compartments. 


ASTM method D865-52T and 
D471-55T Immersion Test. 


_AGEING TEST 
Write for data Model and other Scott Testers. 


SCOTT Trademark 


Sales Rep. for Ala., Ga., Sales Rep. ; 
World-standard for testing elastomers Ky., Tenn., 

Spartanburg, S. C. New York, N. Y. 


120 Black St. 
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TEST SIEVE SHAKERS 


for faster, more accurate 


analysis industrial materials 


The new, improved SYNTRON Test Sieve 
Shakers provide quick accurate sepa- 
ration industrial materials with more 
positive control components. 


NEW, 
IMPROVED Featured improvements 


Larger, more powerful electromag- 
netic drive 


Rheostat voltage control 
Reset timer for accurate time testing 


Voltmeter obtain comparable tests 
under identical conditions 


Holds six standard 8-inch test sieves 
and bottom pan 


TS158 Operates from 115 volt, cycle a-c. 


Write for complete information SYNTRON Test Sieve Shakers 
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With single setting the dial, 
new infinite control automatically 
increases the temperature 


specified rate within the test range. 
Pointer setting determines number 
seconds the heater will on, 
indicated the pilot light. 


PENSKY MARTENS 
CLOSED TESTER 


Temperature increases 11°F 
per minute range flash point. 


New short flexible shaft stirrer 
positive and easily disconnected. 


New coil for rapid air cooling—per- 


forated tube around the iron cast- 
BRING TEMPERATURES ing has serrated connection 
LLY! locking device holds cover and 


stainless steel shell and cas- 
ing mounted aluminum base 
casting. 


G-18196 
Complete with motor stirrer—195.00 


TAG CLOSED TESTER 


Temperature increases 2°F per 
minute, specified method. 


G-18181N 110.00 


new 

infinite 
control 

electric 


FLAS 


G-18081 G-18181N 


CLEVELAND OPEN CUP FLASH 


TESTER A.S.T.M. D92 


Temperature increases 11°F 
per minute range flash point. 


New, easily replaceable heating 
unit. 


Thermometer swings back out 
way when not use. 


G-18081 
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The 
Force Gages 
specified 

many test 


Series Gages are made 
ranges from 0-50 
pounds to 0-200 pounds. 


for measuring 

tension and 

compression 
loads 


models for measuring 
load ranges from 0-500 
grams to 0-30 pounds. 


In laboratory, testing bond 
strength of foil coatings. 


Series Gages are made 


Hunter Mechanical Force Gages are preci- 
sion, direct reading instruments designed for 
use inspection departments and labora- 
tories, production lines, the field 
measure tension and compression loads. Ac- 
curate within full scale, they can 
hand-held used fixtures depending 


field, tool for adjusting upon use. 
The indicator can made hold maxi- 
mum reading until released (no 


hand used) the indicator can made free 
moving. Gages are available noted under 
illustrations above. Each unit supplied 
with six attachments—extension rod, flat 
knob, notch, hook, cone, and chisel edge—in 
compact wood instrument box. Prices are 
low enough permit any company buy 
one for evaluation. Quantity prices are also 
offered. 

Hunter Bulletin 750c contains full details. 
Copies are available immediately request. 


On production line, determin- 
ing carbon brush pressure. 


| 


HUNTER SPRING COMPANY 
Spring Avenue, Lansdale, Pennsylvania 


Manufacturers Precision Springs, FLEX’ATOR® 
Constant-Force Springs, Stampings Assemblies, Retriever 
Reels, Force Gages, and Wire Fatigue Testers 


Lab Items 


(Continued from page 88) 


plug-in sections allows customer 
instrument built his own needs. 
Nucleonic Corp. America 1515 


Model 33B electrometer 
stable instrument for the measure- 
ment small voltages and currents, 
derived from high impedance sources. 

Robertshaw-F ulton Controls Co. 1516 


Miniature Load miniature 
low-capacity differential transformer type 
load cells for measuring weight, force, 
twist, torque. 

Testing Equipment Sales Co. 1517 


Temperature 
point temperature scanner provides over- 
temperature 
tection for systems where mechani- 
economically desirable provide 
one temperature alarm instrument capable 
sensing several control points and pro- 
viding alarm one these temperatures 
exceeds fails reach pre-set limit. 

Tipptronic, 1518 


High-Vacuum 
VS-9, the fully equipped unit provides 
industry and research laboratories with 
multipurpose high-vacuum station incor- 
porating these features: very fast pump- 
high 
bakeout, better than Hg; and 
high speed air-cooled diffusion pump with 
liter per capacity. 

Veeco Vacuum Corp. 1519 


CATALOGS AND LITERATURE 


four-page Bulletin, 
No. 2290, describes the Aminco-Jonnard 
refractometer, new instrument which 
measures refractive index differences 
0.00002. 

American Instrument Co., Inc. 2333 


Bulletin, No. 
835, guide and price list packaged 
adsorbents for use all 

Burrell Corp. 2334 


eight-page catalog, .Vo. 
describes tintometers, applications, 
and technical data given. 

Curry Inc. 2335 


Force Control illustrated 
bulletin describes complete line force 
control switches, designed for controlling 
mechanical forces electrically. 

Dillon Co., Ine. 2336 


Magnetic 10D1416 
principle and operation mag- 
netic flowmeters; gives advantages and 
specifications. 

Fischer Porter Co. 2337 


Burets—Catalog 89-24 describes new 
cision-bore burets fashioned 
tubing with bore tolerances +0.0002. 
Burets meet exceed all standards 
forth National Bureau Standards, 
Circular C434. 

Fischer Porter Co. 2338 


Stress information 
about temperature control equipment for 
stress-rupture and creep testing avail- 
able new 2-page data sheet 247(1). 


Leeds Northrup Co. 2339 


(Continued page 94) 
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Two new centrifuges have been added 
our already extensive line International 
centrifuges. The new for high speed 
centrifuging and the new CM, cabinet 
unit, for routine moderate speed work. 
The high speed centrifuge provides 
speeds 17,000 r.p.m., with forces 
34,390 and designed for maximum 
safety operating personnel. The 
centrifuge features great adaptability 
moderate price. This cttractively designed 


Model HT, with steei guard 
complete instrumentation and 8-place angle head for 
tubes (without tubes). For operation 115 volts, 


HARSHAW SCIENTIFIC 


unit accommodates heads and acces- 
sories for any routine application. 

International centrifuge available 
for every need from stock. The 
line includes micro, clinical, chemical, rou- 
tine, large capacity, explosion proof, 
blood plasma, refrigerated, oil testing, 
soil testing, and number other special 
application centrifuges. Complete infor- 
mation available the centrifuge you 
need. for literature. 


steel guard bowl, autotransformer controlier, electric 
tachometer and timer but without head, shields cabinet 
floor stand; 115 volts, 50/60 cycles $475.00 


e 4 7 =] 7] 
Clinical Model Refrigeroted 
H-8858 Size SBV H-9506 Size 
Routine and Research Large Capacity, High Speed 
HARSHAW 
_ FOR INFORMATION Seles Branches and Warehouses i 
Cleveland 6, Ohio, 1945 East 97th St Houston 11, Texas, 6622 Supply Row { 
Cincinnati 13, Ohio, 6265 Wiehe Road Los Angeles 22, Calif.. 3237 S. Garfield Ave l 
Detroit 28, Mich., 9240 Hubbell Ave Philadelphia 48, Pa., Jackson & Swanson Sts. | 
Sales Offices: Baton Rouge, Pittsburgh 22, Pa. Oakland 11, Calif. 
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Catalogs 


(Continued from page 92) 


High Frequency 
Bulletin No. T-1067, fully de- 
scribes the complete line high-frequency 
induction units and accessories for rapid 
high-temperature combustion labora- 
tory samples. 


Lindberg Engineering Co. 2340 


Electronic de- 
tails and step step photos are presented 
this new bulletin which gives the 
detailed story the new Macbeth-Ansco 
densitometer model 

Macbeth Daylighting Corp. 2341 


YOU ARE 
INTERESTED 


METALLOGRAPHIC 
ANALYSIS 


You’ll need 


this useful 
16-page Booklet 


The 16-page bulletin illustrated above 
catalogs the apparatus 
ments need your laboratory 
for metallographic analysis. shows 
equipment which will help you im- 
prove the quality your analyses, 
help you them less time and 


elements for maximum resistance cor- 
rosive atmospheres made easy with 
new folder, Bulletin No. 110. 
The Partlow Corp. 2342 


Radiation four-color, 132- 
page catalog contains the manufacturer’s 
complete line 200 items, ranging from 
Geiger detectors transistorized 
multi-channel analyzers. 

Radiation Counter Labs., Inc. 2343 


Portable 
bulletin, No. features the thermo- 


with more efficiency. You'll find this 
bulletin particularly useful you are 
up-dating your present laboratory 
designing new one. 


Write for your copy to. 
107 FISHER BLDG., PITTSBURGH 19, PA. 


PARTIAL LIST CONTENTS 


Metallographic 
Mounting Presses 


Metallographic 
Specimen Cutters Grinders 


Metallographic 


¢ Gamal Polishing Cloths 


« AO Desk-Type 
Polishers MMetallographs 


Variable-Speed Metal- 
lographic Polishers 


Metallographic Belt 


FISHER SCIENTIFIC 


stat portable potentiometer for measuring 
temperatures and voltages. 
Te chnique Associates, Inc. 2344 


Laboratory 
letin, No. W-5?7, describes construction 
weights. 


Henry Troemner, Inc. 2345 


INSTRUMENT COMPANY NEWS 


Labasco, Inc., Durham, 
the corporate name LABASCO, Inc. 
new nationwide service organization has 
been formed furnish laboratory instru- 
ments and supplies industrial, educa- 
tional, and government laboratories. The 
Labasco affiliates are: Cardinal Products, 
Chemical Rubber Co., Industrial 
Scientiie Co., Macalaster-Bicknell Co., 
Preiser Co., Schaar Co., and Stand- 
ard Supply Corp 


Macalaster-Bicknell Co., Cambridge, 
Manufacturers and distributors 
laboratory and industrial supplies, has 
opened new glass plant Fitzwilliam, 
near Keene. will devoted 
entirely producing glassware 
search and industry. 


NEWS LABORATORIES 


United Electrodynamics, Pasadena, 
was 
United ElectroDynamics, this city, 
the opening new facility called 
the United Testing Laboratories. This 
move represents a separation and expan- 
sion the research and commercial test- 
ing operations carried the company 
for number vears. 


“JOHNSON, THE 
WAY TEST METALS 
THIS 


Boston Buffalo Chicago Charleston, Va. 
Cleveland Detroit New York Philadelphia 
Pittsburgh St. Washington Montreal Toronto 


America's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 


Reproduced with permission of 
Industrial Laboratories 
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PROUDLY ANNOUNCES 


AMSLER 
HIGH FREQUENCY 
VIBROPHORES 


The High Frequency Vibrophore one the latest 
products this world-renowned manufacturer physical 
testing equipment. 


determines the fatigue properties practically any mate- 
rial under fluctuating and alternating tensile, compressive, 
shear torsional stresses. 


Simple specimens test bars, sections assembled struc- 
tures machine components can tested. 


Two sizes machines cover the load range from 22,000 
Ibs. The Vibrophore uses the classic principle resonance 
which permits frequencies 300 cycles per second while 
ensuring the accurate maintenance stresses within 
magnitude and time constancy. 


The resonance principle also allows convenient determination 
other values, such the damping characteristics ma- 
terials under working conditions, the dynamic modulus 
elasticity. Electric furnace and cold chamber attachments 


allow fatigue tests over temperature range —375 
+1400 


Other items the AMSLER program: 


TESTI 


Static testing machines for loads from grams 2,500,000 pounds. 


Complete line fatigue testing machines for loads 220,000 pounds. 


Components build your own testing plant for large structures and assemblies. 


Complete line concrete testing equipment. 


Microtesting machines based the AMSLER-CHEVENARD principle. 


hirschmann company, inc. 


Park Avenue, Manhasset, 
Phone: MAnhasset 7-5300 
TWX: Manhasset, Y., 1144 


BRANCHES: 


6015 North Cicero Ave. Chicago 30, 
18080 James Couzens H'wy. Detroit, Mich. 

5124 Pacific Los Angeles 58, Calif. 
5122 Dundas Street, West Canada 


CARL HIRSCHMANN COMPANY, INC. 
Park Avenue 


INE DIVISIO 


World-Renowned for 

Physical Testing Equipment 
Over 200 Different Testing Machines. 


Amsler Testing Machine Division 
Manhasset, New York 


are interested obtaining additional information 
Testing Equipment, more specifically 


Address: 
Your Name: 
Title Dept.: 
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Random Samples 
(Continued from page 27) 


Floated, disperses slowly form 
film. The initial charge about 
(at cents pound) expected last 
about two weeks the Rattlesnake 
Reservoir tests. 

Each molecule only fraction 
millionth inch long. The principle 
that the molecules will compress 
monolayer, intervening between the 
water and the air and sun that steal 
away molecules water. 

gredient certain medicinals, 
and other commercial products. 
reservoir use, course, the amounts 
the chemical used are 
finitesimal comparison the millions 
gallons water stored. experi- 
mental use Kid’s Lake near Okla- 
homa City during the summer 1956, 
had discernible effects aquatic 
life, was completely nontoxic higher 
animals, and did not affect the taste and 


odor the water. 


The studies techniques the 


Colorado sites the Bureau Rec- 
lamation are preliminary full-scale 


monomolecular layer experiments sched- 


Weather-Ometer® ~‘Fade-Ometer ® 


uled held this summer Lake 
Hefner, the main reservoir for Okla- 
homa City, the results the tests 
currently under way the Colorado 
reservoirs turn out favorable. 
There, attempts are made actually 
measure the reduction evaporation 
losses. 

Drought the West has focused not 
only public attention, but also the atten- 
tion science various means 
augmenting scant water 
search into use hexadecanol has been 
active Australia and South Africa for 
several years, and the Southwest Re- 
search Inst. working along similar lines 
Texas. 

Chemical News, Manufacturing Chemists 
Assn., July-August, 1957. 


Thorium Declassified 


file, the full story the develop- 
ment thorium metal has been de- 
classified the Energy Com- 
mission. 

1951, Government research workers 
found that thorium could 
U-233, which, turn, 
properties. was first believed that 


Give quick accurate answers the de- 
teriorating effect sunlight, weathering, 
washing and wearing materials. few 
minutes, hours, days Atlas-Ometers 
equals years normal use deterioration. 

Indispensable for speed testing 
product development and quality control 
production. Exact standardized test 
programs can repeated frequently 
required. 


Used extensively these industries: 


Clothing mokers 

Printing ink manufacturing 
Plastic and coated fabrics 
Electric manufacturing 
Dyestuffs and chemicals 
U.S. Government 

Rubber products 


Automotive industry 
Consulting laboratories 
Woolens and worsteds 
Rugs and carpets 

Soaps and detergents 
Paint, varnish, dry colors 
and many others 


Complete each machine request 


Atlas Electric Devices Company 
4114 N. Ravenswood Ave., Chicago 13, Ill., U.S.A. 


Launder-Ometer ® 


Atlas-Ometers 


= 


Weather testing translucent fiberglas for 
outdoor use in an Atlas Weather-Ometer at 
the Alsynite Company of America. 


Scorch 
Tester 


Random Tumble 


Pilling Tester Accelerotor ® 
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these materials would develop greater 
energy, gram for gram, than uranium- 
based derivatives. 

What was needed test these theories 
was way produce high-purity 
thorium metal lesser cost. Until 
that time, the most effective method 
recovering thorium was the Ames 
process, reacting thorium tetrafluoride 
with metal the presence 
zine chloride. This formed thorium 
zine alloy which was then treated 
vacuum distill off the zinc. The 
erately with production cost 
between $15 and $20 per 

April, 1952, the search for cheaper 
and purer thorium was launched 
Horizons, Cleveland, under re- 
search contract from the Atomic Energy 
commission. Horizons’ metallurgists, 
with broad experience the recovery 
metals through the use fused salt elec- 
trolysis, sought way apply the same 
process the extraction thorium. 
The final step, the actual electrolysis 
which deposits thorium cathode, 
was not actually the big problem. The 
big research job was find electro- 
lyte cell feed material which would 
easily vield very high-purity thorium. 

AEC specifications dictated that the 
thorium recovered must about 99.9 
per cent pure. Two years exacting 
research work followed. 

The problem developing proper 
cell feed was not easily 
Laboratory standards were extremely 
stringent. For example, initially, 
batch after batch thorium developed, 
examination would reveal 
parts boron per million parts 
manded that there less than part 
boron per million parts thorium. 
one knew why boron was occurring 
such comparatively heavy quantities 
until technician one day noticed that 
number the workmen were using 
borax preparation wash their hands 
before handling the laboratory and pilot 
plant apparatus, which later showed 
the spectroscope. Substitution 
soap for borax powder eliminated the 
problem. 

1954, Horizons research had de- 
veloped cell feed which, through the 
fused electrolysis process, would vield 
thorium the purity specifications 
AEC, conversion cost approxi- 
mately per 

The process involves reacting thorium 
nitrate (the base material) with sodium 
carbonate recover thorium oxycar- 
bonate, sodium nitrate, 
dioxide. The 
precipitates out white solid. This 
selective precipitation the first step 


(Continued page 102) 


January 1958 


| 

% 

£ 


SARGENT-MALMSTADT 


Automatic Titrator 


Using Second Derivative Method Malmstadt 


| 
Greater operational time saving ages. Push-button start, auto- 
than any former so-called auto- matic shutoff. 
matic equipment. Inherent accuracy superior 
voltage measurement color 
trations can carried out with 
plain platinum platinum-rho- 


normal techniques and reading. 
dium wire electrodes. 


Directly applicable all types 

Correct end point redox, acid-base, precipita- 

ally derived the circuit tion and complexation titration 
statistical theoretical studies systems. 


needed. pre-setting volt- Low cost, minimum maintenance. 


Developed and manufactured Sargent Co., 
based the original work Malmstadt, (Anal. Chem., 26, 


ELECTROMETRIC TITRATION APPARATUS— Automatic, 


Potentiometer, Sargent-Malmstadt (Patents pending). 

For use all titrations usually classified potentiometric. 
Consisting fundamentally mixing and delivery unit with 
associated supports and electronic control circuit. 

The control unit contains the detecting, amplifying, differen- 
tiating and relaying circuits with simple operational panel. 
the rear the control unit are stirring motor switch for manual 
use, fuse, connecting outlets the valve unit, connecting outlet 
the power supply, and recorder outlet permitting, for research 
purposes, the recording the second derivative curve with auto- 
matic cutoff. 

The delivery unit contains valve mechanism with adjusta- 
ble rate controller, open ended motor driven chuck for the 
stirrer, stirring motor and electrode holders. The valve mechanism, 


mounted support with swinging beaker platform and clamp 
for the titrating burette, designed accommodate any form 
burette with without stopcocks, that may apply any 
type titrating installation. 

Dimensions control unit: height, 734 inches; width, 
inches; depth, inches; power consumption, 100 watts; total 
shipping weight, Ibs. 

Complete, including: control unit; stirring valve unit; support 
stand with beaker platform and burette clamp; one calomel 
electrode; one each S-30440 electrode, platinum and platinum 
rhodium; one delivery tip with internal platinum electrode, 
one S-76667 stirring rod; one S-76668 large stirring rod; connect- 
ing cable for recorder; and connecting cord and plug for standard 
outlets. Without beakers burettes. For operation from 115 vol, 


SARGENT 


SCIENTIFIC LABORATORY INSTRUMENTS APPARATUS SUPPLIES CHEMICALS 


SARGENT COMPANY, 4647 FOSTER AVE., CHICAGO 30, ILLINOIS 

MICHIGAN DIVISION, 8560 WEST CHICAGO AVENUE, DETROIT MICHIGAN 

SOUTHWESTERN DIVISION 5915 PEELER STREET, DALLAS 35, TEXAS 

SOUTHEASTERN DIVISION, 3125 SEVENTH AVE., N., BIRMINGHAM ALA. 
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Underground Corrosion 


Melvin Romanoff, National Bureau Stand- 

ards Circular 579, Government Print- 

Office, Washington (1957); 227 


Tue corrosion metallic 
structures buried soils contact 
with soils has long been serious engi- 
necring and economic problem. 
the aim this new Circular provide 
useful reference for the technician who 
interested the theoretical aspects 
underground corrosion and 
reference for the engineer who may 
interested only the methods com- 
used prevent corrosion. 


FULL WILSON LINE 
MEET EVERY 
HARDNESS TESTING 
REQUIREMENT 


FULLY 
AUTOMATIC 


SEMI-AUTOMATIC 


operation. 
REGULAR 


When it’s 
you KNOW it’s RIGHT! 


Easy operate—all controls hand. Takes 


rough service—maintains accuracy after years 


This Circular supersedes NBS Circu- 
lar 450 issued 1945 and final report 
the studies underground corrosion 
the National Bureau 
Standards from 1910 until 
contains condensed summary the 
Bureau investigation the corrosion 
metals soils conducted over 
riod vears. There are 114 tables 
and 103 graphs and 
sults both field and laboratory inves- 
tigations, utilizing more than 36,500 
specimens wide variety ferrous 
and non-ferrous materials 
128 test locations throughout the United 
States, are presented. 


Expert Wilson you choose proper 


‘SPECIAL 


ness testing experts available provide quick 


emergency service ever needed. 


SUPERFICIAL 


The booklets listed below give complete and helpful 


data the indicated WILSON equipment... 


MICRO MACRO 
HARDNESS TESTERS 


DH-325 for Regular 
DH-326 for Superficial 


DH-327 for Accessories Specials 


CHAL CABLE 
230-C Park Avenue, New York 17, N.Y. 


Write for 
one all 
these 
booklets 
DH-325 
DH-326 
DH-327 
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Neutron and Gamma Irradiation 
Facilities 


Atomic Energy Commission; Superintendent 
Documents, Government Printing 


Office, Washington 25,D.C.; cents. 


the big problems 
facing those interested experimenta- 
tion obtaining data the facilities 
available for irradiating materials. This 
engineers and scientists engaged 
contemplating irradiation research 
development industrial applications 
irradiation. The book divided into 
two parts: Reactor Irradiation Facili- 
ties and Gamma Irradiation Facilities. 
Part the power and type 
the reactors, status (whether not 
currently operating), fast neutron flux, 
gamma flux, core description, moderator, 
reflector, coolant, and 
operating schedules. Part gives such 
details gamma irradiation facilities 
maximum flux, type source, sample 
environment (water, air, both) for 
each facility, and operating procedures. 


Radiography Modern Industry 


Eastman Kodak Co., X-Ray Division, Roches- 
$5. 


all aspects industrial radiography. 
should inestimable value the 
X-ray technician and could readily 
handbook for actual practice. 

The book consists 140 pages with 
over 100 excellent text illustrations. 
bibliography and cross index 


cluded. 


OTS Research Reports 


These reports, recently 
able the public, can obtained from 
the Office Technical Services, 
Department Commerce, Washington 
25, Order number. 


Survey and Analysis of the Vapor Trans- 

mission Properties Building Materials. 
PB 131219 

An Investigation of the Fatigue Character- 
istics of Leaded Alloy Steels. PB 121834 

Effects of Physical Variables on Delayed 
Failure in Steel. PB 121456 

Induction Melting Process for 
Scrap. 131241 

Precipitation Hardening and Embrittlement 
High-Strength Titanium Alloys. 
121890 

Practical Vacuum Treating Non-Ferrous 
Melts at the U. 8S. Naval Gun Factory, 
Washington, D. ( PB 131090 

Steady-State Creep Crystals. 131132 

Antigalling Coatings and Lubricants for Ti- 
121610 

Flow Properties, Deformation Textures, and 
Slip Systems Titanium and Titanium 
Alloys. 

Evaluation Welded Joints Between AISI 
347 Stainless Steel and 70-30 Copper- 
Nickel Alloy Tubes Under Thermal Shock 
Specimen No. 121877 
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TOOLS, MOLDS AND DIES 
for rubber testing ASTM standards 


>< 


Bleeders Flash Grooves 


Holes 


-----+-- 


Metal Test Piece 


Mold For Making Adhesion Test Pieces 
D429-47T. METHOD 


This but ore many Hoggson molds for making standard test 
samples for not only adhesion, but also abrasion, flexing, compression 
and rebound. Also hand-forged dies for cutting various test samples 
from sheet rubber, plastic other synthetics. Describe your problem 
and will furnish details the piece required. 
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HOGGSON PETTIS MANUFACTURING CO. 133 Brewery St. NEW HAVEN CONN. 


Pac. Coast: Royal, Downey, 
FOR FURTHER INFORMATION CIRCLE 784 ON READER SERVICE CARD 


Sodi Tom 

Sodiu THE ORIGINAL 

diu Shore 

Sodiu Ou 

DUROMETER 

mona 
The “International Standard” 
for testing the hardness 


bisi 
muth bisny for fast and accurate 
reading 
stat 
ar imi Tas] triphosph ate 
Tide te, 
na 3S 
The Shore Durometer available various models 
rip 
Sod 4 a _ for testing the entire range of rubber hardness 
odiu Ave . 
Write for FREE Descriptive Literature 
ceriu 
nit Made the manufacturers the for testing the hardness metals. 
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Shore INSTRUMENT MFG. CO., INC. 


VAN WYCK EXPRESSWAY, JAMAICA 35, 


Plaza 7-63 
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ADHESIVES 
CEMENT 
CALIBRATION 
INSULATION 


PAPER 
PLASTICS 
RUBBER 
TEXTILES 


i 


CSI-A Abrader The Templin Calibretor SPI Flam. Tester 
CATALOG STANDARD PRODUCTS UPON REQUEST 


YOUR INSTRUMENT PROBLEM OUR 


OUR NAME IMPLIES ALSO WELCOME THE OPPORTUNITY WORK 
CUSTOM DESIGN AND MANUFACTURE TESTING INSTRUMENTS ALL 
FOR INDIVIDUAL AND GENERAL NEEDS. WORK IDEAS, SKETCHES 
BLUEPRINTS. 


Price upon request for Fixtures that appear ASTM Designations. 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


541 DEVON ST. KEARNY, Tel. 2-6403 
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GLASS APPARATUS 


measurements 
from 
For Research and Control 


Eberbach Cathetometers Precision Work Specifications 


Take measurements, read 


calibrations, 


tions from GRADUATING GRINDING 


important when working 


with dangerous materials THOROUGH ANNEALING 


equipment. Two models 
-40 cm. em. 
scale, $160.00 and $265.00. 


Request complete informa- ANY GRADE GLASS DESIRED. 


tion. 


116 Buck Street, Millville, New Jersey 
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KLETT 


Colorimeters 
Visual 
Photo-Electric 
Special Types For Testing 


Colors Petroleum Products 


Glass Color Standards 
Glass Cells 
Fluorimeter 


Nephelometer 


Complete Electrophoresis Equipment 


KLETT MANUFACTURING COMPANY 


Manufacturers Scientific Instruments 


179 East 87th Street New York 28, 
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ACCURACY SCIENTIFIC INSTRUMENT CO. 
AMERICAN CHAIN & CABLE CO. 
WILSON MECHANICAL INSTRUMENT DIV. 
ATLAS ELECTRIC DEVICES CO. 
ATOMIC ENERGY OF CANADA LTD. 
BUEHLER, LTD 
CENTRAL SCIENTIFIC CO 
CUSTOM SCIENTIFIC INSTRUMENTS, INC 
DELTA CHEMICAL WORKS 
EASTMAN KODAK CO 
EBERBACH CORP. 
FISHER SCIENTIFIC CO 
GENERAL RADIO CO, 
GREINER COMPANY, THE EMIL 
GRIES INDUSTRIES, INC, 
HARSHAW SCIENTIFIC 
HEILAND INSTRUMENT DIVISION, MINNEAPOLIS- 
HONEYWELL 
HIRSCHMANN CO.,, INC., CARL 
HOGGSON & PETTIS MFG. CO. 
HUNTER SPRING COMPANY i 
INSTRON ENGINEERING CORP inside Front Cover 
KIMBLE GLASS CO. 3 
KLETT MFG. CO. . WI 
L. G. NESTOR COMPANY, INC 100 
OLSEN TESTING MACHINE CoO., TINiUs Outside Back Cover 
PERKINS & SON, INC., B. PF. 
PESCHEL ELECTRONICS, INC. 
PICKER X-RAY CORPORATION 
P.M.T. COMMITTEE 
SARGENT & CO., E. H. 
SCOTT TESTERS, INC 
SHORE INSTRUMENT & MFG. CO., INC. 
SOILTEST, INC, 
SYNTRON COMPANY 
TATNALL MEASURING SYSTEMS COMPANY 
A SUBSIDIARY CF THE BUDD COMPANY 
TAYLOR INSTRUMENT COs, 
TESTING MACHINES, INC. 
THOMAS CO., ARTHUR H. 
THWING-ALBERT INSTRUMENT CO 
UNITED SCIENTIFIC CO, 
UNITED STATES TESTING CO., INC. 
WILSON MECHANICAL INSTRUMENT DI\ 
AMERICAN CHAIN AND CABLE CO. 


PROFESSIONAL CARDS 


result research con- 
ducted the P.M.T. Com- 
nently Marking Thermom- 
been developed. 
These 
now available directly from 
any one the Committee 
members listed below, who 
will 
and quotations 
quest. 


THE EMIL GREINER CO. 


20-26 North Moore St. 
New York 13, 


EVERY-READY 
THERMOMETER CO. 


116 Wooster Street 
New York 12, 
SCHULTHEIS CORP. 


812 Wyckoff Avenue 
Brooklyn, 


MOELLER INSTRUMENT CO. 
132-02 89th Ave. 
Richmond Hill, 


PRECISION 
THERMOMETER NURNBERG 
INSTRUMENTS CO. THERMOMETER CO. 


1434 Brandywine Street 
Philadelphia 30, Pa. 


124 Livingston Street 


Brooklyn, 


*This committee not ASTM committee 
and should not construed such. 
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ways better 
watching over you 


Picker 
Radiation Badges 


intensity range 


Records exposures low os 50 mr, high as 
300,000 mr. 


wide energy range 


Gamma, beta, x-rays (soft and hard) nevu- 
trons, single or mixed exposures. 


“control” safeguard 


Separate control badge guards against 
accidental fogging. 


double-sure identification 


1 code printed on wrapper 
2 x-rayed on film 


Wear badge as received, return it intact. 


prompt reporting 


Dependable, easy-to-read, too. 


compact, lightweight 
See size above: less than 1 oz. 


attractive, unobtrusive 


Clips on firmly, won't catch clothing. 


durable 


Secure snap-locks, won't come undone, 
won't break. 


Te subscribe, call any Picker X-Ray 
local office (see your ‘phone book) or 
write to Picker X-Ray Corporation, 
25 So.Broadway, White Plains, N.Y. 
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Random Samples 
(Continued from page 96) 


oecur later on. The 
thorium: which can derived 
then dispersed finely powdered 
lamp black, this mixture being treated 
with chlorine temperature be- 
tween 1350 and 1400 This process 
yields thorium tetrachloride, along with 
monoxide and carbon dioxide. 
The thorium tetrachloride then fused 
about the same temperature with 
sodium chloride the proportion 
per cent thorium tetrachloride, per 
cent sodium chloride. 
used the electrolyte the final re- 
covery step. The fused salt, with all the 
graphite-lined cell, with the graphite 
being positive electrical post, and re- 
movable cathode being the negative 
post. Thorium salts are deposited 
the negative cathode, which removed 
soon the accumulation heavy 
enough warrant removal. The entire 
reaction takes place inert argon 
atmosphere, prevent rapid oxidation 
the materials involved. Amperages 
7500 have been used the process. 

1954, the work had moved 
from laboratory type operations 
production type facility the Atomic 
Energy Commission. While the orig- 
inal suppositions that thorium’s energy 
content would supersede that ura- 
nium have not proven correct, the greatly 
reduced cost production provided 
Horizons’ work, and the reduced density 
thorium against uranium give the 
material strong future potential. One 
firm, under contract Brookhaven 
National Laboratory, now the 
process constructing liquid metal 
fuel homogeneous reactor, which em- 
ploys least part its operations 
thorium-bismuthide slurry the re- 
actor fuel. 

Because less dense (and thus 
lighter) than uranium, thorium may 
prove extremely useful reactors the 
future for flight. 


Flux Barrier Broken 


Telephone Labora- 
tories’ new aluminum soldering process 
has broken the Flux and 
vigorous abrasion are longer needed 
bond aluminum, Bell says. its 
solder will wet the surface the metal 
even though rolling mill and the 
surface oxide have not been removed. 

The solder made chiefly zine 
and can alloyed with small amounts 
aluminum and magnesium. The 
kept pure. Lead, tin, bismuth, 


and cadmium are kept out the zine 
prevent intergranular corrosion. 

single stroke the solder stick 
across the aluminum surface, which has 
been treated electrically with torch, 
penetrates the oxide coating and wets 
the aluminum. The oxide film lifted 
off like paint peeling from wet wood. 
The oxide coating can then wiped 
aside. 

Thus wet, surfaces can joined 
bringing them together while they’re hot 
and drawing the solder stick across the 
joint. The joints are stronger than the 
aluminum itself, Bell claims. The proc- 
ess most effective with those joints 
which are accessible for working with the 
solder stick, such butt and joints. 
Besides bonding aluminum, the process 
equally effective for joining galvanized 
surfaces without flux. 

The soldering techniques were de- 
White, metallurgists Bell Laboratories. 

Chemical and Engineering News, 

October 28, 1957. 


Rheology Medalist 
Stresses Importance 
Theoretical Models Research 


plea for the 
theoretical and the interdependence 
the theorist and the experimentalist 
was made Clarence Zener, direc- 
tor the research laboratories 
Westinghouse Electric Corp., upon re- 
ceipt the Bingham Medal the 
Society Rheology its annual meet- 
ing November his aceeptance 
speech Dr. Zener stressed the im- 
portance theoretical models scien- 
tific work, pointing out that they not 
only provide powerful generalizations 
which serve unify many observed 
phenomena into few relatively sim- 
ple concepts but they also provide 
basis for future experiments, the results 
which may either confirm the validity 
suggested model suggest neces- 
sary modifications it. 

The three-day meeting the Society, 
held the Textile Research Institute 
Princeton, J., showed record at- 
tendance. Dillon the Textile 
Research Inst. was elected president; 
Elliott, Powder Co., 
vice-president; Willets, Tita- 
nium Pigment Corp., secretary-treas- 
urer; Andrews, Dow Chemical 
Co., Marvin, National 
Bureau Standards, and Rivlin, 
Brown University, were elected the 
executive committee which also includes 
the officers and the 
president. Mr. Willetts has long been 
active member ASTM. 
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gamma radiation would 


you could get the answer 
hours... 
right your own plant 
you had Picker “Hotpot" 
irradiator like this 

perhaps one the many other 
Picker megarep sources 
lower-energy radiation). 


For informaton and advice concerning any phase radia- 
tion-utilization (including radiography and fluoroscopy 
product inspection and control) please write, telephone, 


wire* The Picker Cobalt irradiator 
Picker X-Ray Corporation bigger than your desk, and safe enough 
South Broadway, White Plains, keep your 


*or contact any local Picker District Office. 
probably one near you (see local ‘phone book). 
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roentgens 


Model 
U-11 


BINOCULAR MODEL only $1379 


UNITRON METALLOGRAPH and Universal Camera Micro- 


scope, Model completely self-contained instrument 
modern design for observation, photography, projection 
and measurement both opaque and transparent specimens, 
using bright-field, dark-field polarized illumination. While 
compact size, duplicates the performance large, cumber- 
some instruments. Even laboratories limited budget can enjoy 
the accuracy, speed and efficiency possible only with complete 
installation this type. 


- Standard optics include 5 parfocal objective lenses with 
revolving nosepiece, 4 photographic eyepieces on a revolving 
i. turret, 3 visual eyepieces, all coated. Magnification range: 
25-2000. 
eres ro High-intensity illuminator with variable transformer built 
into the microscope base. 


Built-in 344" x 4%" camera. The image is automatically in 
focus in the camera and transition from observation to pho- 
tography is instantaneous. 


r Calibrated square mechanical stage with calibrated rotatable 
stage plate. 


fe Calibrated polarizing apparatus, transmitted-light accessories 
for transparent specimens, filters, micrometer eyepieces, film 
holders, cabinets, dustcovers, etc. all included. 


p Additional accessories, available at extra cost include: 
Polaroid Land Camera attachment for ‘’60-second’’ photog- 
raphy; 35mm camera attachment; low power (5-40X) 
objectives; vacuum heating stage for temperatures to 1100°C. 


THIS COMPLETE CATALOG UNITRON 
MICROSCOPES YOURS FOR THE ASKING 


FREE DAY TRIAL 
any UNITRON MICROSCOPES... 


Let the instrument prove its value your 
own laboratory before you decide purchase. 


typical together 


Here are discriminating buyers whose and 
prove complete with these UNITRON instruments. 


GENERAL ELECTRIC 
GENERAL MOTORS 
GOODYEAR ATOMIC 


Please send me your complete catalog on UNITRON Microscopes. 


Nome and Title 


took 


CARNEGIE INSTITUTE UNION 


REYNOLDS METALS 

GOVERNMENT 
UNIV. CINCINNATI 
UNIV, WASHINGTON 
WESTINGHOUSE ELECTRIC 


BINOCULAR MODEL only $599 


UNITRON INVERTED Metallurgical Microscope, Model MEC: 
Many the features the UNITRON Metallograph U-11, which 
are connected with visual observation opaque specimens, are 
included this compact unit. Think the time which can 
saved your laboratory providing each metallurgist with 
one these handy, inexpensive units for use his desk. Model 
MEC also ideal for use together with polisher micro- 
hardness tester. 


> Standard optics include 4 parfocal objective lenses: 5X, 
10X, 40X, 100X oi! immersion on revolving nosepiece; 3 eye- 
pieces: P5X, Micrometer 10X, Kel5X, ail coated. Magnifi- 
cation range 25-1500X. 


6 Vertical illuminator with iris diaphragm. Transformer housed 
in microscope base. A microswitch on the base provides an 
extra high intensity for photography. 


Binocular model has provision for attaching 35mm camera 
to microscope base. A 35mm camera attachment is available 
to attach to the eyepiece tube of the monocular model. 


Calibrated square mechanical stage with calibrated rotatable 
stage plate. 


Calibrated polarizing apparatus, filters, dustcover, cabinet, 
etc. all included. 


Additional accessories available at extra cost include: 35mm 
camera attachment; K20X eyepiece for 2000X; transmitted- 
light accessories for transparent specimens; vacuum heating 
stage. 


“State 
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- 
104-201 MILK STRE .OSTON 9. MAS 


impedance Feedback Circuit... 
measure any impedance; quadrature 
components may be positive or nega 
tive, real or imaginary. 


Measures 
Any 


Positive Negative 
Any Phase Angle 
... Over Range 


The General Radio Z-Y Bridge measures impedances from short circuit 
open circuit, small large phase angle. Quadrature components, 
bridge positions. Basic accuracy over most this range. 

The ability measure impedances any magnitude accurately with one 
instrument extremely valuable asset many measurement situations. 
The Z-Y Bridge can used for measuring conductivity liquids dielec- 
tric cells readily can used for R-L-C component measurements 
the laboratory production-test department. will measure and 
short-circuit transformer parameters impedances ‘and elec- 
chokes and impedances feedback loops, since negative real par- 
ameters can directly measured. 

The Bridge also can used determine cable-fault locations and 
plots liquids solids having lossy polarizations the audio- 
frequency range. These are but few the countless applications for this 
unique and versatile device. You name this Z-Y Bridge can probably 


RADIO Company 


Aver nue, 39, Mass. Mass. S.A 


8055 13th St. Silver Spring, Md. WASHINGTON, D. C. 


1182 Los Altos Ave., Los Altos, Calif. SAN FRANCISCO 
In CANADA: 99 Floral Parkway, TORONTO 15 


1150 York Road, Abington, Pa. PHILADELPHIA 
6605 W. North Ave., Oak Park, Ill. CHICAGO 


Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 1000 N. Seward St. LOS ANGELES 38 


Impedance and Admittance Range 

+1000 ohms +1000 umhos 

+1000 ohms +1000 
Accuracy 

operating frequency, frequency set- 
ting panel selector switch 


Impedances less than 1002 (or 100 
dials with considerably greater accuracy 


Maximum Applied 
130 rms bridge; 
less than 32v unknown 
Accessories Recommended 
Type 1210-B Unit R-C Oscillator and 
Type 1212-A Unit Detector 


Accessories Supplied 
Shielded Cables for generator and detector 


Type 1603-A Z-Y Bridge $370 


All G-R Products 
are now covered bya 


‘ 
J i } 
| 
NEGATIVE RESISTANCE POSITIVE RESISTANCE 
500 400 300 200 100 100 200 300 400 500 
| 


flexure test glass bar being made with Split Cabinet 
60,000 Ib. the Corning Glass Works, Corning, 


Now you can enjoy all the testing convenience and accuracy the Olsen 
plus the advantages split cabinet shock transfer 
floor space utilization ability locate loading and indicating units 


The only connection between the two cabinets electrical wiring. 


separate areas for remote control testing explosive radioactive materials, etc. 


addition, only the Olsen gives you minimum 100:1 ratio test 
ranges four range capacities positive testing speeds under load well 


load plus the availability Olsen Electronic Recorders and the widest selec- 
tion strain instrumentation available. The low inertia the Olsen weighing system cou- 
pled with fast-acting servos enable the indicating system follow and indicate the load 
accurately regardless the testing speed. Response time for both stress and strain only 


seconds for full scale range. 


Get the facts about Olsen testing machines—now available 
split cabinet single cabinet design. Write today for Bulletin 54. 


TESTING MACHINE COMPANY Machi 
2020 EASTON WILLOW GROVE, PA. 
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